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InpDiA WEATHER REVIEW, 1951
ANNUAL SUMMARY

PART C

STORMS AND

DEPRESSIONS

1. DEPRESSIONS AND CYCLONIC STORMS

During the year, 2 cyclonic storms and one depres-
sion formed in the Arabian Sea, 2 cyclonic storms and
9 depressions in the Bay of Bengal, and one land
depression over Eastern Pakistan. The dates of activity
of the storms and the greatest barometric depths
observed near their centres are summarised in the
following table :(— -

TaBLE 1
Greatest
Locality Month Date observed

barometric

depth
Arabian Sea . . »  April | 15th-24th 14 mb,
Bay of Rengal . . + July 24th-2gth 14 mb.
Arabian Sea . . . November 12th-1gth 22 mb.
Bay of Bengal December 5th-14th 19 mb.

The detailed descriptions of these storms and
depressions are followed by a list of western distur-
bances and the more important local storms, and of

the localities in which winds of force 9 or more, uncon-
nected with storms were experienced by ships in the
Indian Seas,

1. Cyclonic storm in Arabian Sea from 15th to
24th April—Following the westward movement of a
low pressure wave from the southwest Bay of Bengal,
a trough developed in the Southeast Arabian Sea over
Comorin area and off Malabar coast by the 11th morn-
ing. The movement of the low pressure wave had
caused widespread rain in the Peninsula to the south
of Lat. 13°N. The trough shifted westwards and lay
on the 12th morning to the west of Minicoy, with its
axis along Long. 72°E., and its effect extended wupto
15,000 ft. a.s.l. It became more active on the 14th and
conditions were then markedly unsettled in the
Laccadives-Maldives region and to its immediate
west, as indicated by the upper winds at Male and
Minicoy. In course of next 24 hours, the unsettled
conditions concentrated into a depression, centred near
Lat. 8°N. Long. 69°E. at 0830 hrs. I.S.T. of the 15th.
Widespread rain continued in the Peninsula to the
south of Lat. 13°N. until the morning of 14th, but
decreased thereafter. The depression apparently
slowly shifted northwestwards, but due to lack of
observations from the affected sea areas during the
next two days it is difficult to fix the centres with
any degree of precision. By the 18th night, the depres-
sion became deep and was centred near Lat. 12°N. and
Long. 63°E. The following ships’ observations support
this view:—

TaABLE 2
Time ] . Position Wind
Date Hrs. Name of Ship e N - Ay PPP Weather
IST Lat. Long. Dirn. Vel. (Bar.)

18th 1130 Esperance Bay 10°1°N. 66 +0°E 180° 17K 1008'3  Cloud forming.
18th . . 1730  Ditto 10:4°N  64+7°E 180° 17K 10037  Cloud forming.
18th 2330  Ditto 10-8°N  63-3°E 220° 27K 10046 Shower in last hour.
18th 1730 Empire Halladale 9'6°N 646 E 200° 18K 10046  Moderate shower
Bth 2330 Ditto 63 -6°E 240° 22K 10060  Partly cloudy.

9'1°N
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The deep depression moved in a westnorthwesterly
direction and intensified into a cyclonic storm centred
near Lat. 13°N. and Long. 61°E. at 1730 hrs. 1LS.T. of

19th. The following observations from ships are
significant:—

‘TABLE 3
Time Position Wind PPP
Date Hrs. Name of Ship oAy — A \ (Bar.) Weather
IST Lat. Long. Dirs. Vel.
1g9th 1730 Esperance Bay . 116°N 60-2°E 270° 32K 999 ‘2 Clouds forming (rain).
19th 1730 Spring 10°1°N 6o-3°E 270° 35K 998 -3 Frequent rainsqualls.
1gth 1730 Malampur g:5°N" 65-2°E 250° Strong 999 -6 Bar. falling; rough sea

and heavy swell.

The cyclonic storm moved in a northwesterly
direction, but had apparently weakened later into- &
deep depression which was centred near Lat. 14°N.,
Long. 59°E. at 2330 hrs. I.S.T. of the 20th. Thereafter,
it moved very slowly and weakening gradually lay as

a depression with centre near Lat. 15°N and Long 58°E
at 1730 hrs. LS. T. of 22nd. An extract from the log of
S. S. Canton which passed close to the centre of the
de;fp depression at 1200 G.M.T. of 22nd is reproduced
Below:—

TABLE 4
Time Position Wind
Date Hrs. r A — - PPP Weather Cloud

IST Lat. Long. Dirn. Vel (Bar.)
22nd 0530 14°53'N 55°35°E 330° 3 BF 1004+ Drizzle 5/8 Cb. base 3000’ 1/8Ac.
22nd 1130 15°18’ 57°26" 020° 5 BF 10053 Squall, passing showers 5/8 Cb. base 2o000’.
22nd 1730 15°40’ 59°05’ 0go® g BF 9990 Squall . 8/8 Cb. base 15007,
22nd 2330 16°08’ 60°57° . 170 6 BF 10062 Drizzle, rain, squall. . 5/8 Cb. base 1500’ 2/8Ac.

In the course of the following 24 hours, the depres-
sion weakened rapidly and, by the evening of the 23rd,
it lay as a trough off South Kuria Muria Coast and
Socotra. By the next morning, the trough became un-
important.

2. Shallow depression in the Bay of Bengal—4th-
5th June.—By the 1st June, the monsoon had advanced
into the south Bay and was advancing into the east
central Bay of Bengal. In association with the above a
region of marked pressure fall extended from
the southwest to the central parts of the Bay.
Large negative pressure departures over the Tenas-
serim coast and northwesterly upper winds at Port
Blair together with southerly winds at Victoria Point
suggested that a low pressure wave was moving
westwards across the Tenasserim coast on the
1st. Its entry into the Bay helped the monsoon
to strengthen over the southeast Bay of Bengal
causing 3” of rain at Port Blair and 4” at Victoria
Point by the 2nd morning. A cyclonic circula-
tion was developing over the north and central Bay
of Bengal between 5,000 and 10,000 ft. a.s.l. on that day.
By the 3rd morning, the cyclonic circulation became
well-marked even in the lower levels showing that
conditions had become unsettled in the west central
Bay and adjoining areas. On the 4th morning, the
cyclonic circulation became more pronounced over the

west central and the northwest Bay, indicating that a

shallow depression was forming with its central region,
near Lat. 18°N., Long. 88°E. The depression remained
practically stationary till the evening of 4th. There-
after it moved westnorthwestwards and was centred
near Lat. 184°N., Long. 86}°E. on the morning of
5th, when it was weakening. It passed inland as a low

pressure wave across the Orissa coast on the same .

afternoon and became unimportant by the next day.

The depression helped the monsoon to get establi-
shed over the Bay and advance into Orissa, West
Bengal, Chota Nagpur and Bihar on the 4th, and into
Assam by the next day.

3. Depression in the
June.—A trough of low pressure appeared in the east

Arabian Sea—11th-13th

central Arabian Seaonthe 7th morning. The upper
winds along the north Konkan-Kathiawar coast, which
were westerly on the previous day, had also by then
become southerly upto 3,000 ft. a.s.l. Pressures started
falling along the Konkan-Kathiawar coast by the 8th
morning, and large negative pressure departures
appeared over the coast and the adjoining sea
area, indicating that the trough was deepen-
ing. The upper winds along the north Konkan
and Kathiawar coasts had strengthened consider-
ably and become more cyclonic by the 10th morning.
By then, the ‘departure low’ had also become more
pronounced, Veraval showing a negative departure
of 7 -7 mbs. The conditions had thus become markedly
unsettled in the Arabian Sea off the Konkan-Kathiawar
coast. On the 11th the 0230 hrs. I.S.T. upper winds over
Bombay and Veraval at 5,000 ft. a.s.l. were SSW 29
Knots and ESE 43 Knots respectively. From these
observations it could be inferred that the trough had
concentrated into a depression by the early hours of
the 11th. The depression was centred at 0830 hrs. LS.T.
of this day near Lat. 19°N., Long. 68°E. and was practi-
cally stationary till the evening of the 1lih. It then
moved northwestwards and was centred on the 12th
morning near Lat. 21°N., Long. 67°E. However, by the
same evening, the depression weakened into a trough

~ off the Sind-Kathiawar coast. Apparently, the initial

deepening and the weakening later of the ‘low’ was
associated with the movement eastwards of a wave
trough in the upper westerlies across the north Arabian
Sea. -

In association with the formation and movement
of the above depression, the monsoon was generally
vigorous along the west coast, south of Ratnagiri,
between the 9th and 13th. The monsoon advanced into

" the north Konkan by the 12th. It also extended feebly

into north Deccan (Desh) on the same date, and into

. Saurashtra and south Gujarat by the next day. S. 8,

Maharashmi, a 1600 ton coastal cargo vessel, ran
aground near Bhatkal on 10th on account apparently
of the squally weather prevailing along the coast.



Some particuiarly heavy rainfall amounts caused
in association with the depression are given below:—

TaABLE 5
Date Station Rainfall
1oth June Vengurla . . . 6”
Marmagao . . . 5"
11th Jure Savantwadi . . . 74"
Kankavli . . . 10”
12th June Guhagar . . . 10-1”
Savantwadi . . . 89"
Vengurla . . . 846
Harnai . R . 92
Chiplun . . . ' 77
Kudal . . . 71"
Devgad . . . 6-9”
Rajapur . . . 5%9"

4. Depression in the Bay of Bengal-—26th June-7th
July.—A low pressure wave from the east was affect-
ing upper Burma on the 22nd morning. It moved into
the north Bay of Bengal by the 24th morning and
caused the seasonal trough to extend into the north-
west and adjoining west central Bay where a feeble
upper air cyclonic circulation appeared between 5,000
ft. and 10,000 ft. as.l. On the 25th morning the upper

Cs

air circulation became more marked, and a ‘low’
appeared also on the sea level chart over the north-
west Bay. By the 26th morning, the low concentrated
into a depression, centred near Lat. 204°N., Long. 87}°E.
The depression moved northwestwards and lay close
to the coast near Balasore on the same afternoon. It
crossed the coast during the night and weakened intoa
low pressure area, which lay over Chota Nagpur and
adjoining northeast Madhya Pradesh on the morning
of 27th. Moving slightly northwards, it lay over south
Bihar and neighbourhood on the next morning. There-
after, the low did not have an orderly displacement
to justify its being treated as a depressional system.
However, it did not fill up or merge with the seasonal
low immediately and after persisting over south Bihar
for a couple of days, shifted to east Uttar Pradesh
where it stayed till the 2nd July, and finally filled up
over south Bihar only by the 7th morning.

~ Under the influence of this depression, the monsoon
caused locally heavy to very heavy rain along coastal
Otissa on the 26th and 27th, Gopalpur having 6” during
the 9 hours ending at 1730 hrs. LS.T. on the 26th. The
monsoon extended into east Madhya Pradesh, Vindhya
Pradesh and Madhya Bharat on the 27th, into east
Uttar Pradesh on the 29th and into west Utter Pra-
desh and the Punjab (I) on the 1st July. The monsoon
was vigorous in east Uttar Pradesh on the 30th and in
Vindhya Pradesh and adjoining areas on the 1st and
2nd July. Nowgong reported 8” of rain and Allahabad
and Sutna 6” each on the 1st; Jabalpur had 77 on the
2nd. Strong monsoon conditions prevailed ‘in most
parts of northeast India on the 1st and 2nd.

The noteworthy district averages and particularly
heavy rainfall amounts are given below:—

TABLE 6

District averages on

State and Districts

June July
A,

Particularly heavy falls

A

2gth goth 1st 2nd 3rd 4th

Al

6th 7th

-Madhya Pradesh
Sagar . . . . .. . 3'9 43

Jabalpur . . . .. .. . 21 g°3

West Besgal
Murshidabad . . . 21 .
West Dinajpur . . 2°1 .
Jalpaiguri . . . . 2'5 ..
Darjeeling . . . 26 33
Malda . . . .. .. .. 23
Cooch Behar . . . 30 .. .. ® 5°0
Bihar
Patna . . . .
Muzaffarpur . . . . 21 .. . e
Monghyr . . .. .. 21
Bhagalpur . . . e .. .. a6 . .

.. s On 2nd July—Saugor Observatory 6 +7%, Chandia Nallah
6 0%, on grd July—Mala Inspection B ungalow 7 -9,
Rehli 6-3”, Damoh 6-3”, Garhakota 5-7”.

.. On 2nd July—Borina 5-6”, Bahoribund
grd July—Murwara 7-4”, Amari §5-2”.

5°5% on

.. On 2sth June—Buxa 5 -2”, on Ist July—Falakata 54”
22 On 3oth June—Kurseong 507, on 1st July—Kurseong
6-17, on 6th July—Kurscong 6 -3”.

On 2g9th June—Mathabhanga 5 -0”.
On 2nd July—Mckhligunj 7-5%, Dinhata 5 -6, Matha-
bhangas-3”.

.. .« On_ goth June—Ekangar Sarai6-1”, on 6th July—
Sarmera 68", on 7th July—Asthanwan 5-37, Bhak-
tiarpur 77",

.e 26 22 On goth June—Sitamarhi 7-0”, Bairagma 6 -7, on

6th July—Sheohar 62, Minapur 66", on 7th
July—Mahua 7-8%.

27 .+ On 3oth June—Chakkai Banda 6 -g”, on 1st July——Gid-
haur 6 +7”, on 6th July—Gidhaur 7 -7”,

On 2gth June—~Sonola 5 6%, on 15t July—Colgong 5-1°,
on 2nd July—Bhagalpur 6-3%,  Amarpur 5 7% on
3rg July—Amarpur 5-0° on 7th July~—Amarpur
587
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District averages on

Particularly heavy falls

State and District

June July
A T 4 A )
2gth  goth st and grd 4th s5th 6th 7th
” Bihar—contd,

Purnea . .o 30 . .e e .o .. On 2nd July—Kishanganj 5-1”.

Santal Pargana . 2°3 .. . .o . ee « On 3oth June—Kundahit 517,

Hazaribagh 26 .o .. On 3oth June—Barhi 6 -3,
‘Ranchi - .- .. .. On 3joth June—Chainpur s -8”.

Palamau . . . ¢« . 2% . . .e .o . On 4th July—Balumath 6-g”.

Manbhum . . . . . . . ve . On 6t£1 July—Purulia 5 8%, Chandil 6 +0”, Baghmundch

Uttar Pradesh 54
Dehra Dun .- . 29 . . e+« -+ On 1st July—Rajpur 70",
Faizabad 4°8 .o . . - v .o On 3oth June—Faizabad 54", Tanda 50, Ayodhya
7°1 -, .

Gonda 25 ,3°8 . - . ~ . .o .

Sultanpur .« 3°'3 . .. [ e .. .s

Pratabgarh . 3°5 . . . .o . .

Fatehpur . . . .. o . 38 .. . .o

Allahabad . . PN .. 29 . . .e .o On 1st July—Allahabad 6 -1°.

Jhansi . . P .. .. 31 . .o . On 2nd July—Lalitpur 10-8”, Marhoni 11 -0’.
Hamirpur . . . . 2°0 e . ve .o On 1st July—Kulpahar 6-7%, Belathal 5 -o0”.
Banda . . . .e .. . 31 .. .- On g3rd July—Banda Observatory, 63"/, Baberu 73,
Ghazipur . . . .. 2°8 .e . - -

5. Depression in the Bay of Bengal between 19th
and 22nd July.—By the morning of 19th July, the
seasonal trough had extended into the northwest Bay
of Bengal, and pressures started falling along the
Orissa-Circars coast. By the evening of the same day,
conditions became markedly unsettled in the north-
west and adjoining west central Bay of Bengal off the
Orissa Circars coast. Unsettled conditions continued
over the above region during the next 24 hours, and,
by the 21st morning, a shallow depression formed with
its centre near Lat. 184°N,, Long. 85}°E. The depres-
sion moved northwestwards and, by 1730 hrs, IST. of
the same day, lay close to the coast between Gopalpur
and Calingapatam. It crossed the coast near Calinga-
patam during the night, and weakened into a trough
extending from Madhya Pradesh to the west central
Bay of Bengal by the 22nd morning.

In association with the field of the above depres-
sion, the Arabian Sea branch of the monsoon streng-
thened and heavy rain was recorded in the south
Konkan and Malabar south Kanara between the 21st
and 23rd. Locally heavy falls were also reported from
east Hyderabad on the 22nd. :

6. Cyclonic storm in the Bay of Bengal between
24th and 29th July.—Conditions became again unsettled
in the east central Bay of Bengal on the 23rd morning
with the movement westward of a low pressure wave
from lower Burma. By 0830 hrs. IST. on the 24th, the
unsettled conditions concentrated into a depression
centred near Lat. 17°N., Long. 89°E. The depression
moved in a northwesterly direction, and intensifying
at the same time, lay as a deep depression, with centre
within half a degree of Lat. 18°N., Long 88°E. b
1730 hrs. IST. of the same day. S. S. Mac. Clay, whic
was then about 80 miles to the west of the depression,
reported a northerly wind of 30 knots.

.By the 25th morning, the deep depression had
further intensified into a cyclonic storm, centred near
Lat. 19°N., Long. 87°E. The storm continued to move

rapidly in a westnorthwesterly direction, and lay with '
its centre very close to the coast near Puri by 1430 hrs. -

1.S.T. of the same day. It crossed the coast during the
afternoon, and weakened into a deep depression,
centred about 60 miles to the west of Puri at 1730 hrs.
1.S8.T. of the 25th. The following observations were
rﬁcogge}cli in the weather diary at Puri and Gopalpur on
the 25th.

i

(a) Puri—Sky mainly overcast with F¢/Fs
clouds throughout day, with light intermittent rain
from 0100-1730 hrs. Sky assumed threatening appear-
ance towards afternoon. Force of wind gradually
increased from noon and reached a speed of 50 to 60
m.p.h. by 1600 hrs. IST.

(b) Gopalpur.—The Sky was overcast with low
and medium clouds. Slight continuous rain started at
0015 hrs. IST. and continued upto 0200 hrs. IST. The
rain again started at 0525 IST and continued. upto 0536
IST. Moderate rain started at 1315 hrs. and continued
upto IST, then there was slight continuous rain
from 1900 IST., to 2345 IST. Wind was NNW/NW till
noon hut afterwards became SW/SSW with average
speed 16-20 m.p.h.

Moving in a northwesterly direction, the deep
depression was centred about 50 miles southwest of
Pendra on the 26th morning, and near Neemuch on
the morning of the 27th. It then followed a northerly
course and weakened into a depression, which was
centred near Bikaner on the 28th morning. By the
29th morning it had merged with the seasonal trough
over northwest India and became unimportant.

Under the influence of the above storm the mon-
soon was vigorous in south Madhya Pradesh and the
Konkan between the 26th and 27th, and in Saurashtra
and Kutch and” Gujarat on the 27th. Locally heavy
:iallls2 Xﬁre also reported from coastal Andhradesa on

e ,

A table,showing noteworthy district averages of
rainfall and amounts of particularly heavy rainfall
is given below :—

TABLE 7

District averages on

‘State and District Particularly heavy falt
23rd 24th 25th 26th 29th '
i Madhya Prodesh
Durg . e ss ee e 3°4
Raipur , . e .o 2°1 On 25th—Deobhang 5 .
Bastar . e es ee 42

on 26th—Antagarh:
4 Bhopalpatnam:

On 25th—Dantawara g 2%,
5%
7°1 .,

Keskal 6 -3%,"Kanker 6 -2

t4




TasLe T—contd.

State and District

District average on

Particularly heavy falls

23rd 24th 25th 26th 27th

Madhya Pradesh—contd.

Chanda , . “s  ee

Bhandara .
Balaghat . .
Nagpur . .
Wardha . .
Amravati .

Bombay and Saurashtra-—Kuich
Ahmedabad . .. .. ..
Kaira . .
Pandi Mahals .

Surat o 44 se e
Baroda . e e e e
Banas-Kantha . .. .. ..
West Khandesh

Nasik . . .

Poona . P

Satara-North

Danga . o ae ae ae

Kolhapur o . 2°1

Thana . o ee v s

Bombay . e es .. 2
Kolaba . v ae .26

Ratnagiri e 5°14°3 61

NorthKanara . 4+7 36 30

Madyas State

Visakhapatnam .28 ..

E.Godavari . .. 22

W.Godavari . .. 22

. 46

[ VI8 YN
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31

2°1 .

On 26th—Warora 7°1%
Chimur 6-3”, Gadhchiroh
5°3% Asola 7-3", Gho-
regheri 6-37, Khairee
59",  Nalesar 7-97,
Germusi  6+07, Sinde-
wahi 6 -0”.

On 26th—Hinganghat 577,

On 27th—-Viramgam j5-0”.

On 27th—Nadiad 2 4.

On 27th—]Jalod 145", Sant
71",

On 26th—Bulsar 5-1”, on
g7(t;}’1,—-—5urat 61", Bulsar

Chota Udaipur 6.9" on 27th
Abu Road 5-8” on 27th.
Shirpur 51”7 on 26th.
Igatpuri 6°:4” on 27th.
Lonavala 5-7* on = 27th.
Mahabaleshwar % -0” on
26th, 6-2” on a7th.
Waghai 63" on 27th.
On 23rd—Gangadharwadha
7 *67, on24th—Gangadhar-
wadha 92", Radhana-
gari 517, on 25th—Ra-
daganthawadi 5 -7”.

Mahim 74" on 26th, Vadu
8-1”7 on 27th, Sahapur
737 on 27th, Bhiwandi
5 *1” on 26th.

38 On 25th—Roha 6-3”, on

26th—Karjat 5-2”, on
27th—Matheran 827,
Karjat 517,

On 2grd—Ratnagiri 1017,
Vengurla 85”7, Malwan
7°5%, Kankavli 56",
Savantwadi 6-7”, Banda
5-87, Amboli 1077,
on 24th—Devrukh 1017,
Kankavli 6-:1”%, Amboli
116", on 25th—Ratna-
giri 8-3", Vengurla 5-1”,
Rajapur  6-4”, Devrukh
587, Chiplun 55", Gu-
hagar . 75"y Khed 69,
Dapoli  7:5”, Mandan-
gad 5:2", Lanja 64",
Kan}mvli 53", Savant-
wadi 6-4”, Banda 6-2”,
Amboli 5-6”, Kudal 717,
on 26th—Mandangad
5°3" on 27th-—Mandan-
gad 5-1”°,

On 23rd—Ankola 5 *1*,Kum-
ta 8-9", Bhatkal 577,
Sirsi 54",  Siddapur
66", on 24th~Ankola
52", Siddapur 527,
on 25th—Sirsi 517,

On 24th—Narasapatnam
5'5”, Waltair 6 -4”, Ana-
kapalli 517,

On6 24th—Bhadrachalam

.3”‘

On 25th—Chintalapudi 55"
Byennaweir 5 :3*.

i
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7. Depression in the Bay of Bengal—30th July to
1st August.—A low pressure wave from the east
started affecting upper Burma by the 26th. It gradual-
ly shifted westwards and moved by the 29th morn-
ing into the north Bay of Bengal, where a cyclonic
circulation appeared upto 7,000 ft. a.s.l. Pressures over
the eastern parts of the country and along the Arakan-
Chittagong coast commenced failing, and by the even-
ing this tendency became more concentrated along the
West Bengal-Orissa coast, where an area of com-
paratively large negative pressure departures appear-
ed. These showed that the conditions had by then
become markedly unsettled over the northwest Bay
of Bengal. By the next morning, a depression formed
with centre at 0830 hrs. IST. about 50 miles southeast
of Chandbali, Moving northwestwards without inten-
sification, the depression lay at 1730 hrs. I.S.T, on that
day with centre close to the Orissa coast near Chand-
bali. It crossed coast in course of the night, and con-
tinuing to move northwestwards was centred about
60 miles west of Balasore at 0830 hrs. I.S.T. on the
31st. Moving rapidly thereafter, it was centred near
Umaria at 1730 hrs. LS.T. on that day. By the next
morning, however, it weakened and merged with the
seasonal trough.

In association with the formation and movement
of this depression, the monsoon was active in northeast
India on the 29th, and was active to vigorous in east
Madhya Pradesh on 3lst July and 1st August and in
north Hyderabad and Vindhya Pradesh on the 3lst
July. Kanker in northeast Madhya Pradesh recorded
11”7 of rain on the 3lst, this being the heaviest fall for
a day at that place during the past 20 years.

The following table gives the noteworthy district
averages of rainfall and the particularly heavy rainfall
amounts which occurred under the influence of the
above depression.

TasLe 8

District average on

State and District July-August Particularly heavy falls

P
29th goth gist 1st

Madhya Pradesh

Durg . . e .20

Raipur . . . 243 On 31st July—Maramsill: 7
Mahasamund 60", Gattasil
52"

Raigarh ¢« <« .2t .. On 315t July—Sarangarh 63"

Bastar . ¢ +e v 43 .. .On gist July—Kanker 11+,
Ant?garh 91", Dantiwara
55

Sagar . « ++ .22 .. On gist July—Jabera 59"

Chanda . . ++ ..2%653 On goth July—Dhanora 6-3",

. Nalesar 6 -0”, on 31st July—

Dhanora 11 -3”, Armori 71",
Brahmapuri 6:9”, on st
August—Sindhewahi 95",
8Garmusi 95", Ghorajheri
84", Asola. 80", Nalesar
77, Khairee 7-:5%, Mul
7°4", Gadhchiroli 8 -4”.

Wardha . .32

West Bengal

24-Parganag On 839(11 July—Saugor Island
507

Howrah . .37 On 2gth July—Amta 63",
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8. Shallow depression in the Bay of Bengal,—4th-
5th August.—The seasonal trough was seen to have
extended into the northwest Bay of Bengal on the
2nd morning, and a cyclonic circulation was also
developing over the northwest Bay and the adjoining
land areas, upto 7,000 ft. a.s.l. By the next morning,
an area of concentrated negative pressure departures
appeared over the northwest Bay and the associated
upper air cyclonic circulation became more pronounc-
‘ed, showing that conditions had become markedly
unsettled in the northwest Bay. In course of the next
24 hours, the unsettled conditions concentrated into a
shallow depression, centred at 0830 hrs. I.S.T. on the
4th about 50 miles east of Chandbali. The shallow
depression moved westwards without intensification
and lay close to the coast near Chandbali on the after-
noon of that day. The depression crossed the Orissa
coast during night, and weakened into a low pressure
arca which lay over Orissa and northwest angle of the
Bay on the 5th morning. .

Under the influence of this depression, a few heavy
falls of rain were reported from Orissa on the 4th.

9. Shallow depression in the Bay of Bengal—16th-
19th August.—The seasonal trough was extending
into the northwest Bay of Bengal on the 15th morning.
Associated with this, there was an upper air cyclonic
circulation over the northwest Bay upto 7,000 ft. a. s. 1.
As seen from the comparatively large pressure fall
along the Arakan coast, a low pressure wave was
moving into the northeast Bay on this day. On the
16th morning, an area of concentrated negative pres-
sure departures appeared over the north Bay of Bengal
and the upper air cyclonic circulation also became
well-marked, suggesting that a shallow depression had
formed in the north Bay of Bengal with centre at 0830
hrs. I1.5.T. near Lat, 203°N,, Long. 894°E. Moving north-
west it was centred near Saugor Island at 1730 hrs.
IS.T of the same day. The depression crossed the
coast during the night and lay over Gangetic West
Bengal with its centre about 30 miles west of Bankura
at 0830 hrs. 1.8 T. of the 17th. Thereafter, it weakened
and lay as a low pressure area over northeast Madhya
Pradesh and adjoining areas on the 18th morning.
Shifting to east Uttar Pradesh, it became unimportant
by the 20th morning.

Under the influence of this depression, the mon-
soon was particularly active over the region extending
from Gangetic West Bengal and coastal Andhradesa
to the Punjab (I) and Madhya Bharat on the 16th
and 17th.

10. Shallow depression in the Bay of Bengal—30th
Augusi-1st September.—Under the influcence of a low
pressure wave from the east, the eastern end of the
axis of the seasonal trough, which had been lying close
to the Himalayan foot hills for the past few days,
mo--ed southwards into the north and adjoining central
Bay of Bengal by the 29th morning. A cyclonic circu-
lation in the upper air was also developing at the time
over the area upto 10,000 ft. a.s.l. These, together with
pressure fall around the head Bay, suggested that
conditions had become unsettled over the north Bay of
Bengal and neighbourhood. A well-marked low pres-
sure area formed over the north Bay of Bengal by the
30th morning with a pronounced upper air circulation.
By the afternoon of the same day, the low pressure
area concentrated into a shallow depression, centred
near Lat. 20°N. and Long. 89°E. at 1730 hrs. 1.S.T. The
depression moved northwestwards and was centred
between Balasore and Contai at 0830 hrs. I.S.T. of the
31st. Thereafter, it crossed the coast, weakened and
lay as a low pressure area over north Orissa and
adjoining Chota Nagpur on the 31st afternoon. The
low pressure area merged into the seasonal trough by
the next morning.

in association with the disturbance, Orissa had
widespread rain on the 30th and 31st August, Balasore
reporting 37 of rain on the 3lst.

11. Land depression from 9th September to 13th
September.—Falling pressure and negative pressure
departures over Burma on .the morning of the Tth
September indicated approach of a low pressure wave
from the east. By the next morning Mandalay winds
became northerly at 2,000" a.s.l. and eastnortheasteily
at 3,000 asl. and a well-marked low pressure area
appeared on the surface chart over upper Burma. By
the same afternoon, the winds over Arakan coast also
became northerly to northwesterly. On the 9th morn-
ing, winds at Chittagong were northwesterly 30 kts.
upto 3,000 a.s.l., and the zone of negative pressure
departures had become more concentrated. These to-
gether with the fact that very heavy rainfall amount-
ing to 16" and 8” was recorded at Akyab and Cox’s
Bazar respectively during the 15 hrs, ending at 0830
hrs. IST. of the 9th, showed that a depression had
formed over central Burma and adjoining East Pakis-
tan with its centre, at 0830 hrs. L.S.T. of the 9th about
90 miles eastnortheast of Cox’s Bazar. The depression
moved westnorthwestwards and lay near Chittagong
on the same afternoon. Continuing to move in the same
direction and intensifying at the same time, the depres-
sion reached Gangetic West Bengal by the 10th
morning, when it lay as a deep depression with its
centre near Burdwan. By the next morning, it
weakened into a depression and was then centred
about 100 miles east of Sutna. On the 12th morning,
the depression was over Vindhya Pradesh, with its
centre about 50 miles east of Nowgong. Thereafter,
it took a northnorthwesterly course and was centred
successively between Agra and Mainpuri on the 13th
morning, and between Mainpuri and Aligarh on the
same afternoon. The depression finally broke up over
the hills of west Uttar Pradesh by the 14th morning.

Under the influence of the depression, there was
fairly widespread rain over the belt extending from
West Bengal and Orissa to west Uttar Pradesh bet-
ween the 10th and 13th, rain being locally heavy to
very heavy along and near the track of the depression.
Locally heavy falls continued in northwest Uttar
Pradesh on the 14th also. The noteworthy district
averages of ramntall and particularly heavy falls of
rain which occurred in association with this depression
are given in the following table : —

TasLE g

District averages on
Particularly heavy falls

State and District
gth 1oth 11th 12th 13th 14th

West Bengal ,

Jalpaiguri . .. .. .. .. 2°3 On 1oth—Bux 9-0°, on

13th—Alipur Duars
, 56"

Darjecing « .. +2 37 «o o oo On 11th—Darjecling 56,
Mongpoo 5 -7%

Bankura . 2. 2°2 +. as +. o» QOn gth—Indas 51", So-
namukhi 6 -8%, Simp-
lapol 5 *1°.

Burdwan . .. 36 On 1oth—Burdwan 6 5,

Mankar 5 -g”.

Hoogly « 273 .. ee e On 10th—Chanditela 5 4~

Howrah 85 ee as
Bihar
Hazaribagh s «. 27 On 1oth—Petarbar 58,
on 1 rth—.Barakartha
5°5", Chagra 5-3°.
Ranchi P 2 < TR
Manbhum . .. 232Q .. .. .. On 1ith-—Raghunathpur

5:5  Nirsa  7-8%
Manbazar 8 17,




TABLE 9—ontd.

District averages on

State and District Particularly heavy falls

gth 10th 11th 12th 13th 14th

Uttar Pradesh

Mecrut . e .23 ;

Bulandshahr . .. . 2+5 On  13th—Dayanathpur
50", on 14th—Buland-
shahr 5 0%, Anupshahr
6-7".

Agra . e e e e. ..o2°2 .

Etah . e e e ee ..200

Bareilly . 25 .20

Bijnor . .w . 6:5 On 14th—Dhampur 111",

Budaun . .20

Moradabad . 41 On 14th—Amroha 7-1°.

Shahjahanpur 2 -7
Farrukhabad 2 -4

Etawah [ 183§

Jhansi .22

Jalaun . 2°3

Hamirpur . 2°5

Banda. .31 On 12th—Girewan 5°67,
Karwi 5-8".

Banaras . 2°9

Jaunpur c 2T .. .. .. On gth——Kerakut 6-3”.

Ghazipur . .. .. .. 2°2 On 12th—Saidpur Bhita-
ri5 6",

Azamgarh On gth—Devgaon (Lal-
ganj) 5°3%

Nainital . 44 On 14th—Kaladhungi
5+5%, Nainital 1207,
Nagla 6-0”, Ramna-
gar 6 -9°.

Almora e v v 4e ee .26 On 14th—Champawal
7°1%

Garhwal . .. .. .. .. ..2:8 Onigth—Bironkhal 84",
on  14th-—Lansdowne
5 _6//.

Madhya Pradesh
Betul . C 202 . e es On gth—Harrai 65",

12. Bay depression from 11th to 16th Oetober—A
trough of low pressure appeared over the central Bay
* and the adjoining north Bay of Bengal on the 7th
morning. It gradually concentrated and by the 8th
morning, a weak cyclonic circulation in the upper air
developed over the area. By the 10th morning, stations
along the Orissa coast started raining, and the cyclonic
circulation around the north and adjoining Bay had
become more marked. Pressure departure chart for
the morning showed a low, with pressure defect of
more than 5 mbs. over the northwest and the adjoining
west central Bay. During the next twenty-four hours
the unsettled conditions concentrated into a de res-
sion, which was centred at 0830 hrs. IST. of the 11th
near Lat. 19°N., Long. 87°E. Moving northnorti. west-
wards, the depression lay close to the coast between
Puri and Chandbali on the same afternoon. It crossed
the coast during the night and, after weakening, lay
as a ‘low’ over southeast Madhya Pradesh and neigh-
bourhood on the 12th morning. Later, the ‘low’ moved
in a westerly direction across south Madhya Pradesh,
north Deccan (Desh) and south Gujarat and finally
merged by the 15th, into the trough over the north-
east Arabian Sea off the north Konkan-Kathiawar
coast.

In association with the formation of the depres-
sion and its movement later at different stages of its
development, fairly widespread rain occurred along
the Orissa coast on the 10th, in Orissa, West Bengal
and Assam on the-11th and in east Madhya Pradesh
and northeast India outside Bihar and sub-Himalayan
West Bengal on the 12th and 13th. Local or fairly
widespread rain also occurred in west Madhya Pradesh
between the 13th and 15th, in north Deccan (Desh)
between the 14th and 16th and in the north Konkan

&)

on the 16th and 17th. A few heavy falls were also
reported from Orissa on the 11th, from west Madhya
Pradesh on the 13th, from north Deccan (Desh) on the
15th, and from the north Konkan on the 16th and 17th.
According to newspaper reports, the rainfall over
north Deccan (Desh) and the north Konkan was wvery
heavy at places causing severe floods, and loss of
human life, cattle and property in parts of these areas.

The noteworthy district averages of rainfall and

the particularly heavy falls caused in association with
this disturbance are given in the following table.

TABLE 10

District averages on

State and District Particularly heavy falls

r1th r2th igth 14th 15th

Bombay
kast Khandesh 25
Nasik . . 25 On 15th—Yeola 1049,
Nandgaon g 67,
Ahmednagar . .. .. .. .. 2-1 Onisth—Kopargaon 130"
Assam
Goalpara .+« .« .. .. .. On isth-—Kachugaon 61"
Lushai Hills . 2-3 .. .. .. .. On 11th—Sialsuk 51"
Madhya  Pradesh
Durg . . -+« «« < . .. On iz2th-——Khamaria 67"
Bilaspur . v ee v we wo oo On oaz2th—]Jaujgir 86",
Mandla . A X
Baiaghat. . v+« w. v . .. On 13th—Baihar 5 6",
Betul - +ee ee .. 200 ’

13. Severe cyclonic storm in the Arabian Sea—
12th to 19th November.——Under the influence of a low
pressure wave from the east, a trough developed in
the central region of the south Arabian Sea on the
10th morning. By the next morning, the trough be-
came well-marked and by the 12th morning intensified
into a depression centred at 0830 hrs. I.S.T. near Lat.
8i°N., Long. 634°E. In a special message at 0930 hrs.
[S.T, S. S. Singkep (Position Lat. 9°7°N., Long. 62 °E.)
reported 360°/28 Kts. wind and moderate intermittent
rain. The report also added “Weather deteriorated
rapidly last 12 hours. Continuous squalls with wind
reaching B.F.9 and barometer far below normal”. The
pressure deficiency at the centre of the depression was
on this day about 7 mbs. The depression moved
northwards initially and was centred near Lat. 91 °N.,
Long. 63}°E. at 1730 hrs. L.ST. of the 12th and
at Lat. 11°N,, Long 64°E. at 0830 hrs. 1.S.T. of
the 13th. At 1030 hrs. ILST. of 13th, S. S
City of Poora, (Lat, 93°N., Long. 66°E.), reported
wind speed of 33 Knots, at 1330 hrs. 1.S.T. 30
knots and at 1730 hrs. 1L.S.T. 28 knots. These strong
winds indicated that the depression had intensified
into a cyclonic storm with centre at 1730 hrs. 1.S.T.
on the 13th near Lat. 11}°N., Long. 64°E. The pressure
deficieney at the centre of the storm at this time was
about ten millibars. The storm then took a northnorth-
easterly course, and was centred near Lat. 13°N,
Long. 65°E. at 0830 hrs. I.S.T. of the 14th and near
Lat. 15°N., Long. 6534°E. at 1730 hrs. I.S.T. of the same
day. It is interesting to note that S. S. Masimpur at
1130 hrs. ILS.T. and 8. S. British Marquis at 1130 and
1730 hrs. LS.T, about 250 to 300 miles to the north of
the centre, reported NE winds of about 30 knots. As
seen from the available ships reports winds at the
distance of 250-300 miles from the centre in other
directions were not so strong. British Marquis at 1130
hrs. I.S.T. and at 1730 hrs. I.S.T, reported waves both
from SSW and NNE-ENE as against the wind from
NE. Apparently the former was swell from SSW.
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The storm was centred near Lat. 171°N., Long.
66°E. at 0830 hrs. L.S.T. of the 15th and was apparently
severe, as seen from the observation of S. S. Dwight
L. Mody which at 0930 hrs. I.S.T. reported wind of 9B.F.
from north at a position about 60 miles westnorth-
west of the centre of the storm. During the next 24
hours, the severe cyclonic storm had only a little
northward movement. At 1730 hrs. I.S.T. of the 15th,
the barometric pressure at the centre of the severc
storm was distinctly lower than 990 mbs. with a nega-
tive departure of more than 22 millibars as seen from
the 1730 hrs. LS.T. report of S. S. Chusan which was
sailing close to the storm. Some interesting ships
reports of this day, including these from S. S. Chusan,
are given in Table 11. A graph showing the barometric
pressure and the winds recorded by S. S. Chusan on
this day is also added (vide Fig. 1).

The severe storm was centred near ILat. 18°N.,
Long. 66°E. at 0830 hrs. I.S.T. on the 16th and was
near Lat. 19°N,, Long. 66°E. at 1730 hrs. 1.S.T. of the

same day, when it was weakening. By the 17th morn-
ing, the storm had weakened into a depression with
centre at 0830 hrs. I.S.T. near Lat. 203°N., Long.
673°E., and at 0830 hrs. IST. of the 18th
near Lat. 21°N. Long. 68°E. By the evening
of 18th, the depression weakened into a trough of
low pressure which extended into Saurashtra and
became unimportant during the next 12 hours.

In association with this storm, locally very heavy
rain was reported from northwest Saurashtra on the
18th. An exceptionally heavy fall of 14” in 24 hours—
the heaviest fall on record during the last 50 years—
was reported by Dwarka on the morning of the 18th,
out of which nearly 12” of rain fell within 9 hours.
It may be also mentioned that the normal annuai
rainfall at Dwarka is 13-93” and that for November is
only 0-08”. According to press reports, 14 persons were
drowned in floods in Dwarka town and breaches

occurred in the railway track between Bhatia and

Varvala isolating Okha town.

TABLE 11
Tifme Position
Date G.M.T. Name of ship p A “ Wind Pressure Weather
Lat. Long, Mbs.
15th 0001 Dwight L. Mody 17 5°N 65 1°E 460° 40K 1001 *3

0400 Do. . 177°N 649°E 360° 44K 1002 0

08oo Do. 176N 64 6°F 320° 40K 1002+0 Bar, falling; sky overcast rainsqualls
wind WNW B.F. 7%-8 increasing in
squalls to B.F. g-10. Sea north rough.

1200 Do. . 179°N 64 7°E 340° 40K 1000 *7

o600 S. S. Masimpur x17°5°N 64 0°E 330" 34K 1004 *4 Squalls during the last hour,

0800 City of Rochester 20 *0°N 66 1°E 050° 37K . Rain.

1200 Do. . 19 1°N 66 ‘1°R 050° 37K Bar. falling slowly; overcast with conti-
nuous rain,

0700 S. S. Chusan . 16 -8°N 63 -6°E 340° 24K 1003 ‘0 Overcast; frequent heavy rainsqualls
moderate sea and confused swell.

0900 Do. . . 16 -8°N 64 '5°E 340° 37K 9979

1100 Do. . . 171°N 65 2°F, 2g0° 37K 990+5 Overcast with frequent heavy rain, pitch-
ing at times to heavy NE swell and
rough NW sea.

1200 Do. . . 172°N 65 5°E 320+ 37K 990 -3

1300 Do, . . 17 3°N 65 °E 230° 37K 988 -8

1500 Do. . . 17 4°N 66 7°E 230° 30K 995-6 Fine and cloudy heavy continuous rain-
squalls earlier; high variable swell and
very rough sea.

1800 Do. . . 17 -7°N 67 1°E 180° 37K 1000 *0

1900 Do. . . 17 9°'N 68 2°E 140° 30K 1001 *3

2230 Do. . 18 4°N 69 1°E 160° 24K 1003+0 Cloudy with occasional passing rainsqualls

in first half; lurching to moderate
south-westerly swell and rough SSE
sea.




14. Depression in the Bay of Bengal between 23rd
and 26th November.—Under the influence of a low
pressure wave which moved from the east across south
Tenasserim, the seasonal trough in the south Bay of
Bengal became well-marked by the 21st. It con-
centrated further, and conditions became markedly
unsettled in the southeast Bay of Bengal on the
morning of the 23rd. The unsettled conditions shifted
westwards and by the 24th morning a depression
formed with its centre near Lat. 12°N., Long. 85°E.
The depression moved northnorthwest, deepened and,
on the morning of the 25th, was centred about 50 miles
south of Visakhapatnam. The depression then weaken-
cd rapidly, and by the evening of that day lay as a
trough off the Orissa coast, which later moved away
northeastwards as a low pressure wave.

Ip association with this depression, widespread
rain occurred in the northern districts of coastal
Andhradesa and in south Orissa on the 25th and in
northeast India, outside sub-Himalayan West Bengal
and Bihar, on the 26th. Calingapatam reported 3” of
rain on the 25th.

15. Severe cyclonic storm in the Bay of Bengal—
5th-14th December.—A low pressure wave from the
east moved into the south Andaman Sea by the 4th
morning. By the same evening, the seasonal trough
over the Andaman Sea and the adjoining southeast
Bay of Bengal became well-marked. A ship S. S, Rajula

Cog

(position Lat. 65°N., Long 942°E.) reported squalls
at 1730 hrs. LS.T. and 2330 hrs. L.S.T- on 4th and also
at 0530 hrs. LS.T. of 5th. This showed that conditions
were markedly unsettled over the above-mentioned
areas. By 5th evening, the unsettled conditions con-
centrated into a depression centred at Lat. 74°IN.,
Long. 90°E. The depression took a northwesterly coursc
and became deep by the 6th morning when it was
centred near Lat. 9°N, Long. 89°E. At this stage.
Port Blair reported winds ESE 30 Kits. and SS Nurani,
about 200 miles NNW of the depression, reported
winds ENE 33-35Kts. in the morning and ENE 42 Kts.
at 1430 hrs. 1.S.T. These showed that the deep depres-
sion had further intensified into a cyclonic storm
during the afternoon of 6th, being centred at 1730 hrs.
I.S.T. near Lat 10°N., Long. 88’E. The storm apparently
deepened without appreciable movement during the
following 24 hours. Thereafter it moved in a north-
northwesterly direction and was centred near
Lat. 113°N. Long. 87%°E. on the 8th morning. At 1730
hrs. I.S.T. of the same day the cyclonic storm was
severe and was centred near Lat. 13°N. Long. 87} K.,
as shown by the northerly winds of 10 BF. reported
by Motor Ship Kungaland, position Lat. 13-7°N., Long.
854°E. The severe cyclone was centred at 0830 hrs.
1.S.T. on the 9th near Lat. 14°N., Long. 873 °E. and the
pressure deficiency at the centre was then about 15
mbs. The following observations of the ship Kunga-
land are relevant in this connection:—

TABLE 12
Ship’s Position M. S. L.
Date Time ’ A —~ Wind direc-  Force B.F.  Pressure Sea Weather
L.T. Lat. Long. tion
fth Decrmber 1200 13°29'N 84°13’E  NNE 4 1003°7 rough
2000 N 10 1000°3 rough rain.
Midnight N 9 1000°3 rough rain.
gth December 0400 N 9 995°0 rough
o800 .. WNW 10 995°0 rough
1200 14°2’N 87°44’'E NW-W 10 9950 rough,
1600 w 10 900° 4 rough rain.
2000 WNW ] 9056 rough
Midnight WSW 8 9996 rough
1oth Decemiber 1200 14°13'N g2°12’E S 7 1005" 1 rough
1600 S 6 1005° T rough
2000 S 5 1006 4 rough
Midnight .. S 4 1006 4

The storm recurved northnortheastwards and was
centred at 0830 hrs. I1.S.T. of the 10th near Lat. 17°N,,
Long. 884°E. 8. S. Jalaprakash (Lat. 17-7°N., Long.
87'1°E.) reported NW’ly wind of 50 Kts. at 1730 hrs.
LS.T. on the same day. This showed that the storm
which was then centred near Lat. 18°N., Long.
881°E., was still severe and had a core of violent
winds. The storm was centred on the 11th
morning near Lat. 184°N., Long. 89°E., and was
showing signs of weakening. On the 12th morning, it
lay as a deep depression centred a little to the north
of its position on the previous day. By the 13th
morning, it further weakened into a depression centred

at 0830 hrs. LS.T. near Lat. 20°N., Long. 90°E. and by
the same evening into a trough of low pressure along
the Chittagong-Arakan Coasts. The trough subsequent-
ly moved into Burma by the 15th as a low pressure
wave and became unimportant by the 17th.

Under the influence of this storm, Port Blair had
3” of rain on the 7th and 4” each on the 8th and 9th.
Despite considerable distance from the cyclone, heavy
swells affected the entire east coast of India restrict-
ing the free movement of ships at many ports. Inunda-
tion of certain low lying coastal areas and some
damage to light vessels were also reported.
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The following are the notes recorded by the Cap-
tain of S. S. Nurani relating to the weather between
the 6th and 8th:—

Copy of remarks by S. 8. Nurani.
Date  Position

Noon 12°01’N. Recorded that the Vessel became
6-12-51 88°°04E. unmanageable in heavy weather
whilst proceeding on passage on Co-
lombo to Moulmein in ballast trim
and during the 24 hours—noon 5th to noon 6th Decem-
ber; had averaged 3% knots. At noon 6th December,
with full gale conditions with wind NE/E force 8-,
with corrected barometer 1006:1 mb. falling steadily
with steady to veering wind, the undersigned Master
decided that the ‘depression’ of the W/T Met. reports
had developed into a severe cyclonic storm to the
southeast direction and that the vessel was in its
estimated path or slightly to the right of it in the
dangerous advance quadrant. In the safety of the
vessel she was deviated from her course to Moulmein
and hauled westwards to run round the west side of
the cyclone and come round into the rear quadrant
barometric pressure being 6 mb. below normal for the
area. Engine speed being adjusted to requirements of
keeping the vessel under control.

(Sd.) P. M. Bapty, Mate. (Sd.) J. Thompson, Master.

Date  Position

Noon 11°-21’N. Course varied south westerly as vessel

7-12-51 86°00'E., worked around to the west side of

' cyclonic storm reported by W/T Met.

report of 1200 GMT. December 7th as

being within half degree Lat. 104°N., Long. 884°E. and
likely move northwest and intensify further.

Weather at ship mainly overcast with rain squalls
and fresh to strong gale throughout. Lurching and
labouring heavily in very rough sea and very heavy
swell. Wind north force 8-9 and backing with very
high swell from east. Corrected barometer 10077 mb.
steadied with tendency to rise slightly. Estimated
bearing of centre at 0800 hrs. (0200 GMT) being 112°
from vessel in Lat. 11°:20’N,, Long. 86°:30’E. approx.
distant about 130 miles. Vessel hauled more to south-
ward in the afternoon watch to about SSW, and to
S-W at 2100 hrs. Keeping barometer steady and
equidistant from centre estimated. At 2200 hrs. with
improving conditions vessel was hauled to ESE direc-
tion to come into rear of storm and resume course.

(Sd) P. M. Bapty, Mate. (Sd.) J. Thompson, Master.

Date position Recorded that vessel now heading east
Noon 10°15'N. into rear quadrant of storm. Wea-
8-12:51 85°-18’E. ther:—Wind WNW, Force 7. Bar cor-
rected 1006 -6 mb. Tendency fall slow-
ly. Overcast with rain squalls; lurching and labouring
and rolling, heavily to WNW wind across NE swell by
2100 hrs. 8th and resumed her course to Table Island
across the rear of the cyclone, but even at slow speed
was overtaking it and as the barometer had fallen 33
mb. in 4 hours by 0400 hrs. on the 9th instant with
deteriorating conditions, course had to be bent to pro-
ceed via the TEN DEGREE CHANNEL south of the
Andaman involving about 100 miles extra streaming,
but with prospect of better weather in the event of
the cyclone recurving over Arakan coast as expected
and disturbing conditions in the Gulf of Martaban.

(Sd.) P. M. Bapty, Mate. (Sd.) J. Thompson, Master.



1II. ACCOUNT OF WESTERN DISTURBANCES
DURING 1951

Many of the western disturbances which moved
across north India during 1951 were feeble and
produced little rainfall in the areas affected by them.
However, some of the disturbances of the hot weather
period March to May and a few in February
and November were more active than the rest,
In January, the second disturbance was fairly
active and caused some heavy snowfalls in the
hills of the Punjab (I) between the 8th and
10th, resulting in dislocation of motor traffic along
the roads leading to Simla. In March, the earlier
disturbances did not cause appreciable precipitation
in northwest India, but the deficiency of rainfall
during the first three weeks was practically made up
by the last disturbance of the month. In May, the
western disturbances were less active than usual, but
the first and last of them caused a number of dust-
storms in the Punjab (I) and the west Uttar Pradesh.
Most of the disturbances during the period October
to December were feeble.

A list of the disturbances classified according to
the nature of precipitation caused by them is given in
the table below. A description in detail of some of the
more important western disturbances is also added.

TaABLE ‘13

Nature of Number of western disturbances

precipitation

Jan.Feb.Mar. AprilMayJuneJulyAug.Sep.Oct.Nov.Dec.

Widespread . 5 3 2 E- 2 S

Local . N 1 1 4

Littleornorain 5 3 3 | T T
Torar. . 11 8 6 4 8 .. .. . .. 2 3 7

Western Disturbance of 29th January to 1st
February, 1951.—This western distu:bance was fairly
active. It began affecting Baluchistan on the 29th Janu-
ary. Moving in a northeasterly direction, it lay over the
southern districts of the Punjabs and the neighbour-
hood on the 31st, and passed away across the hills of
the Punjab (I) and west Uttar Pradesh by the 1st
February after inducing a secondary disturbance over
the Punjab (P) on the same day. The latter persisted
for some time as a well-marked upper air circulation
over the Punjab(I) and then passed away across the
Western Himalayas by the 4th. A well-marked low
which was apparently induced in its turn by the above
secondary disturbance, lay over west Madhya Pradesh
and Madhya Bharat on the 5th and moved rapidly
eastnortheastwards to north Bihar on the 6th and
subsequently filled up there.

The primary disturbance caused local thunder-
showers in the Punjab (P) and the hills of west Uttar
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Pradesh on the 31st January. Widespread or local rain
or snow also occurred in the plains of the Punjab(l)
and the hills of the Punjab(I) and west Uttar Pradesh
on the 2nd and 3rd. The low over west Madhya
Pradesh was responsible for widespread or local
thundershowers in east Uttar Pradesh and in and near
Vindhya Pradesh and in west Madhya Pradesh on the
5th and 6th. The thundershowers in west Madhya
Pradesh were accompanied by hailstorm at many
places. According to newspaper reports, the rabi crops
in the affected areas suffered considerable damage.

In the wake of the secondary disturbance, a cold
wave swept across northwest India and the central
parts of the country between the 2nd and 4th. In
Rajasthan, night temperatures fell below the freezing
point at many places on the 2nd. Three persons were
frozen to death in Saurashtra on the 3rd.

Western Disturbance of 21st to 27th March 1951
—This disturbance appeared over Baluchistan on the
21st March. Moving in an eastnortheasterly direction
it lay over Sind and the adjoining parts of west Rajas-
than on the next day. It then moved to the Punjab (P)
and neighbourhood on the 24th, and persisted there for
the next two days, when it was very active. It then
weakened rapidly and passed away across the western
Himalayas on the 27th. During this period, there was
also a persistent incursion of moist Bay air into
northeast India and the central parts of the country,
in association with a well-marked cnti-cyclone over
the Bay of Bengal. The western disturbance was
responsible for widespread or local thundershowers in
most parts of northern India between the 25th and
27th. Locally heavy falls of rain were reported from
the hills of the Punjab (I) and west Uttar Pradesh on
the 26th. According to newspaper reports, Jullunder
had a heavy downpour continuously for nearly 50
hours ending on the 27th morning. One person, being
struck by lightning died in Jullunder City. The heavy
rains in the Punjab(I), Rajasthan and Madhya Pradesh
were accompanied by thunder and hail storm and in
these areas standing crops were reported to have been
damaged to some extent.

Western Disturbance of 21st to 24th November
1951.—This disturbance appeared as a diffuse circula-
tion over north Baluchistan and neighbourhood on the
21st and moved northeastwards across the Punjabs
and the adjoining parts of north Rajasthan on the
23rd. It finally moved away across the hills of the Pun-
jab (I) by the 24th. Although the primary disturbance
was feeble and did not cause any appreciable weather
over the affected areas, it induced a secondary over
the north Arabian Sea off the Saurashtra coast by the
22nd which was more productive of weather. Moving
in an eastnortheasterly direction at first, it lay over
north Gujarat and the adjoining parts of Rajasthan on
the 23rd. Later, it moved northeastwards and passed
away across the hills of the Punjab(I) on the 26th
morning. The secondary caused widespread thunder-
showers, with locally heavy falls, in north Gujarat
and west Rajasthan on the 25th and in the Punjab (I)
and west Uttar Pradesh on the 25th and 26th. Some
of the notable rainfall amounts on 26th are Faiza-
bad 5-6”, Khora 557, Ambala 53” and Dharampur
5-1”. There were also reports of snowfall in the
Himachal Pradesh and in Kashmir on the 26th. Simla
had the first snowfall of the season on the 25th.
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IN.—LOCAL STORMS

Of the local storms reported in mewspapers the following are noteworthy :—

Place

Date

Time

Classification of storm

Loss of
human
life

Remarks

Boria (Near Diamond Harbour) . 20th March . Midday . Violent storm followed by

Hissar . . .
Jaipur . . . . .
Allahabad . . .

Gauhati , B . o

Gauhati . . . .

Manibandh village (Puri District,
Orissa).

Delhi . . . . .

Calcutta . . .

Jaipur . . . . .

Begumpet " .

Salem . . .

Bellary . . .

Katlamari (Behrnmpore District,
West Bengal),

Calcutta . . . . .

24th March

24th March

6th April

22nd April

28th April

28th April

joth April

1st May

st May

17th May

17th May

17th May

20th May

21st May

Night

Evening

Afternoon

Night

Evening

Afternoon

Afternoon

Evening

Fvening

Evening

waterspout.

Severe thunderstorin

Hailstorm

Severe hailstorm

Hailsvorm

Hailstorm

Thunderstorm

Dust and thunderstorm

Norxr’wester .

Duststorm lollowed by thun-

derstorm.

Hailstorm

Hailstorm

Heavy gale amd rain

Thunderstorm

Nor’wester

1o

The storm which was followed by a water-
spout at the mouth of the Hoogly, destroyed a
school building injuring 50 boys. The water- .
spout which was reported to have reached
the level of the thunderclouds, persisted for
15 minutes. Some 30 houses in the vicinity
were destroyed by the storm.

Ten persons were killed and g injured in a
refugee camp hit by the storm. Extensive
damage to crops was reported. Many cattle
were killed and roofs of houses blown off,

Considerable damage was caused to  crops.
The city was temporarily plunged into
darkness as hailstones damaged high ™ tension
wires in some sections of the town.

Huge trees were uprooted, interrupting traffic
in some places. Electricity was cut off in
some parts of the city and business was
brought to a stand-still.

Some of the hailstones were reported to have
weighed more than a pound. Several roofs
were damaged and glass-panes broken. Many
refugees were rendered homeless.

A number of huts collapsed. Roofs of several
thatched houses were blown off. This storm
caused power supply to be cut off resulting
in serious dislocation in the working of the
All India Radio Station and newspapers’
offices in the city.

A school building collapsed killing eight chil-
dren and injuring six.

Maximum wind spced recorded at Safdar-
jung was 56 m.p.h. Temperature fell by
18°F. from 9g1-5°F. before the storm to
73 -5°F after it.

Nearly 2 inches of rain was recorded at Ali-
pore in association with the storm and tem-
perature fell by 23°F. during the storm. Hail-
stones were also reported to have fallen
at one stage during the storm. Low lying
areas in the city wcre flooded and tram ser-
vices were dislocated in some parts of the
city.

The storm completely darkened the city for
about half an hour and was followed by
a heavy downpour.

Strong winds accompanying the storm caused
the massive gate of a hanger to fall down,
killing two persons and injuring one. Ma-
ximum wind speed reached in squall was
74 miles per hour.

Hailstones of the size of eggs, together with
high winds caused considerahble damage to
houses and mango crops.

Several bamboo sheds collapsed. Trees and tele-
graph poles were uprooted and power supply
was cut off in the town for 4 hours. Total
damage was estimated at Rs. 10,000.

A school building collapsed killing one and
injuring four persons.

Wind speed reached 64 miles per hour during
squall and temperature dropped by 14°F.
Uprooted trees interrupted tram traffic in
some places. Electric installations were da-
maged in some parts of the city. Low lyin
areas were flooded. One person was kille
and two injured.




Place Date Time Classification of storm human Remarks

Mussooree . . . . . 2grd May . Evening . Severe thunderstorm . . .. Roofs of a number of houses  were  blown
off. Telegraph and telephone commiunica-
tions were disrupted and supply of electri-
city broke down.

Calcutta . . . . . 2gthMay . Afternoon  Thunderstorm . . . .. Wind speed during a squall reached 56 miles
per hour and temperature fell by 20°F.
Two persons were seriously injured by acol-
lapsing wall. Air scrvices were dislocated
at Dum Dum. A cargo ship at Kidd erpore
docks went off her anchor as a result of
the storm.

Dclhi . . . . . 2g9thMay . Noon . Thunderstorm . . .. Wind speed reached 58 miles per hour and
temperature  fell by 17°F. Power  supply
failed in some parts of the city. Several
trecs were uprooted. Only 3 cents of rain
were recorded.

Baroda and adjoining arecas . 3rd June . Afternoon Thunderstorm . . .. A number of telegraph poles between  Surat
and Baroda were uprooted. Telegraph com-
mmnication between Baroda and othier parts
of the conuntry was affected,

Delta . . . . . ¥7thJune . Evening . Duststorm. . . . .. Wind speed  at one stage reacked 62 miles
per hour. ‘Temperature fell by 3°F.

Dethi . . . . . 25th Septern- Evening . Duststorm . . . .. Traffic in the city was paralysed for half an

her. heur. Several trees were uprooted.  Wind

speed reached in squall  was 42 males per

N . - ~
hour at Safdarjung. Temperature fell by
22°F.

Lucknow . . . . 26th Septem- Aftcrnoon  Dust and thunderstorm . .. Squally weather in whichk wind speed reached
ber. 50-55 miles per hour, was followed by rain

and hail. 2 -1” of rain fell in a short period
and caused streets to be flooded. A number
of persons were injured. 250 telephone con-
nections and  g,000 clectric connections were
cutoff. Over head power lines were also
damaged in some places,
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IV.—WINDS OF FORCE NINE OR MORE IN INDIAN SEAS

Excludin% dates of storms and depressions, a force 9 or more were recorded on ships in the Indian
description of which has been given above, winds of Seas during the year 1951 on the following occasions:—

Approximate position
A

Month and Date Name of ship

i‘atitude °N. Longitude °E‘
2nd June . . . . . . . . S.8.Tomini . . . . . . . . . 6-0 92 °5
gth June . . . . . . . . . L. N.S.Ranjit . . . . . . . . 10°3 62 2
grd July . . . . . . . . . S.S.Devon . . . . . . . . . 12°1 58 -7
23rd July. . . . . . . . . S.S.Parinja . . . . . . . . . 94 529

23rd July. . . . . . . . . 8.5 Parinja . . . . . . . . 96 52 -6
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Hygrometric Tables (goo mb.) edition 2 (1948). Rs. 1-14 or 2s. gd.
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Meteorological Atlas of the Indian seas and the North Indian Ocean (1908).* Rs. 13. .
Monthly Weather Charts of the Bay of Bengal and adjacent sea north of the equator, showing mean pressure, winds and

currents (1886).* Rs. 5

Monthly Weather Charts of the Arabian Sea and the adjacent portion of the North Indian Ocean showing mean pressure,

winds and currents (1888). Rs. 5.
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Storm Tracks in the Bay of Bengal (1925). Rs. 3-6 or 55, gd.*
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Ditto.
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Departmental.
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Departmental,
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A. K. Roy.

Sir John Eliot.
W. L. Dallas.
H. F. Blanford.
Sir John Eliot.

W. L. Dallas.

Departmental.,
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Storm Tracks in the Arabian Sea (1926). Rs. 3-8 or 65.* Ditto.
Cl{matic Charts of India and Neighbourhood for Meteorologists and Airmen (1943).* Departmental.
Climatological Atlas for Airmen (1943). Rs. 5-2 or 8s. Ditto.
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* Out of print.
1 Copies for the years 1875, 1876, 1878 to 1881, 1884, 1887, and 1890 are out of print.
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Report on the Madras Cyclone of May, 1877 (1879). Rs. 3.*
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Monthly normal isobars and wind-roses at 0 5, 1,2 and g km. above sea level over India and neighbourhood.
Rs. 4 or 65. gd.*

Comparison of temperatures in Stevenson screens at heights of 6 ft., 4 ft. and 2 ft. As. 7 or gd.*
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Distribution of air density at mean sea level over India. Rs. 1-4 or 2s5.*
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India. As. 8 or 10d.*
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As. 4 or 5d.*

A study of thunderstorms in Poona in 1g30. Rs. 1-2 or 24.%*

Horizontal gradients of pressure and temperature in the upper atmosphere over India. As. 6 or 84.*

The Bengal Cyclone of September 1919. Rs. 1-4or 25.%
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SCIENTIFIC NOTES.~(contd.)
Vol. IV—(contd.)

No. 41. The sea breeze at Karachi. Rs. 1-8 or 25. 64.*
A discussion of monthly mean values of upper air temperatures and humidities obtained from aeroplane aseents

No. 42.
at Peshawar and Quetta. As. 10 or 1s*
No. 43. On the extrenre dryness observed at Kodaikanal during the winter months. Rs. 1-8 or 25. 64.*
No. 44. Thunderstorm in the Peninsula during the pre-monsoon months Apriland May. Rs. 1-10 or 25.9d.*
No. 45. The method of coincidences or a quick method of determining the approximate value of a simple correlation
coefficient. As. 3 or 4d.*
Vol. V—

No. 46. On solitary gusts associated with reversals of pressure gradients. As. 10 or 15.*

No. 47. Horizontal atmospheric visibility at Quetta. As. 8 or 10d.*
No. 48. On some characteristics of the tropopause and upper troposphere over N. W. India. Rs. 1-2 or 25.*
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No. 50. Inversions of lapse-rate over Karachi. As. 6 or 84.%
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No. 52.
pressure and the atmospheric instability at Peshawar during

No. 53. A note on the rapid fluctuations of atmospheric
1928 and 192g9. As. 12 or 15. 3d.¥

No. 54. A note on fog and haze at Poona during the cold season. Rs. 1-2 or 25.*

No. 55. On the nature of the frequency distribution of precipitation in India during themonsoon months, June to

September. As. 10 or 15.*
No. 56. A preliminary study of a tornado at Peshawar. Rs. 2 or 3s. 6d.*
No. 57. Humidity records obtained at Agra with hair elements and with wet and dry clements in a Dines’ meteoro-

graph. As. 7 or gd.*
No. 58. On forecasting weather over northeast Baluchistan during the monsoon months July and August. As. 4 or 5d.*

No. 50. A Statistical study of the maximum temperatures at Poona. As. 6 or 84.%
No. 6o. A Study of horizontal atmespheric visibility at Bangalore. As. 10 or 15.*

Vol. VI—-
No. 61. Evaporation in India calculated from other meteorological factors (Reprint). Rs. 3-8 or gs. 6d.

No. 62. The distribution of temperature in the upper levels of a depression originating in the Bay of Bengal during
the Indian southwest monsoon. As. 5 or 6d4.*

No. 63. Wind data for wind mills. 2nd and revised edition (1949). Rs. 2 or 4s.

No. 64. Somec observations on the thermal structure of cumuliform cloud. Re. 1-4 or 1s. 6d.%

No. 65. The thermal structure of the upper air over a depression during the Indian southwest monsoon. As. 8 or 10d.*

No. 66. Normal monthly percentage frequencies of upper winds at 4, 6, 8 and 10 kms. above sea level obtained from
pilot balloon ascents. Rs. 3~12 or 6s. 64.*

No. 67. Measurement of vertical currents in the atmosphere, mainly of thermal origin, with pilot balloons. As. 14

or 1s. 6d.*

No. 68. Hourly rainfall at Lahore, As. 8 or 10d.*

Vol. VII--
No. 6g. A statistical analysis of the distribution of the southwest monsoon rainfall at Akola. As. 12+or 1s. 3d.*
No. 0. A study of correlation coefficients of mean maximum temperatures between successive months at a few

selected stations in India. As. 5 or 6d4.*
No. 71. A note on the statistical study of rainfall in the Mysore State. As. 7 or gd.*

" No 72. Normal monthly percentage frequencies of surface and upper winds up to 3 kms. at Allahabad, Begumpet,
Delhi, Sambalpur, Sandoway, Silchar and Victoria Point. As. 12 or 1s. 3d.*
Daily variations of temperature and pressure at different levels over Agra associated with passage of western

No. 73.
disturbances. As. 12 or 15 3d.*

No. 74. The rainfall in thc Indian Peninsula associated with cyclonic storms from the Bay of Bengal during the post
monsoon and early winter seasons. Rs. 1-10 or 2s. 2d.*

No. 75. Squalls at Karachi. Rs. 1-14 or 3s. 34.*

3 > . .
No. 76. Average intensity of rainfall on a rainy day in India. As. 12 or 1s. 3d.*
No. 77. Distribution of heavy rainfall over India. As. 12 or 1s. 34.*

No. 78. Temperaturcs and humidities up to g kms. over Karachi. As. 9 or 10d.*

No. 79. Atmospheric electric potential gradient, conductivity and air-earth current on electrically ‘quiet’ days at
Colaba. Rs. 1-4 or 25.% )
No. 80. Normal monthly percentage frequencies of surface and upper winds (afternoon) up to 3 kms. in India, Burma

and Persian Gulf. Rs. 3-6 or 55. 64. ]
No. 81. Vertical currents in the first few kilometres over Poona and their possible effect on the measures of upper wind:
made by pilot balloons assumed to rise at a known constant rate. As, g or 1od.* :

No. 82. An analysis of Indian rainfalls using the median as a statistic. As. 12 or 1s.

Vol. VIl

No. 83, On the forecasting of rain over south Bengal during the season, mid-March to mid-May. As. 5 or 64.*
No. 84. A Statistical analysis of the monthly rainfalls in the Amraoti district (Berar). As. 5 or 64.

No. 85. A note on some measurcments of cloud heights at Poona, Bombay and Madras. As. § or gd.*

No. 86. Determination of visibility at night with the help of Wigand’sor Bennett’s visibility meter. As. 5 or 6d.

No. 87. Adiscussion of some aeroplane ascents at Drigh Road (Karachi) on days of dust-storms, thunderstorms and

dust raising winds. As. 8 or gd. :
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S. P. Venkiteshwaran,

S. Basu and S. K.
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Vol. VIII—(contd.)

No.

No.-
No.
No.
No.

88.
8qg.

go.
9t.

92.

93.
94
95-

96.
97.
98.
99.
. 100.

Vol. IX—

No. 1o01.
No.
No.

No.

No.
No.

No.

No.

No.

No.

No, 114.

192,
. 103.
104.
105.

. 106.

107.
108.

109.

110,

. LII.

112,
113.

Vol, X—

No.
No.
No.
No.
No.

115.
116,

17y,

118.

. 119,
120.

. 121,
. 122,

. 123,
. 124.
. 125,
. 126,
. 127,
. 128,

. 129,
. 130.

Val. XJ—

No.
No.

No.,
No.

No.

231,
132.

193,

184.
135.

A historical note on the standard for the measurement of atmospheric pressure in India. As. 10 or 1s.
Synoptic and acorological study of a thunderstorm day at Agra, December, 3rd, 1936. Re. 1 or 1s. 64.

Averages of temperatures and humidities in the upper air over Agra .inthe Polar year 1932-33. As. 12 or 1s.
The Hindukush earthquake of November 21st, 1939. As, 8 or gd.
Correlation between frost and the preceding meteorological conditions. Part IT ( Jaipur). As. 5 or 64.

Heat radiation from the atmosphere at Bombay and its comparison with that at Poona. As. 9 or 10d.
Photographic studies of some cloud forms and their changes with - time. Rs. 1-8 or 25. 3d.
Forecasting monsoon rainfall in Mysore. As. 10 or 1s.

Frequency of thundery conditions at Bombay compared with those at some other stations in India. As. 8 or gd.
The sea breeze at Madras. As, 12 or 1s.

Forecasting the N. E. monsoon rainfall of south Madras. As. 6 or 7d.

Diurnal variation of rainfall at Colaba (Bombay) from an analysis of houtly rainfall records. As. 10 or 1s.
Dust devil at Karachi on 28th February, 1941. As. 14 or 15, 64.

Regression formulae for forecasting the monsoon rainfall in the sub-divisions of Peninsular India. As. 12 or 15,

A discussion of hourly rainfall and associated wind direction at Bangalore. As. 5 or 6d.
Sunshine at Rangoon. As. 5 or 6d.
Diurnal variation of rainfall at Simla. As. 5 or 6d.

Diurnal wvariation of rainfall at Mahabaleshwar. As. 6 or 7d.

Lapse rates of temperature in the lower layers of the atmosphere determined with the aid of temperature indi-
cators. Rs. 1-10, or 2s. 6d, :

Post-Monsoon heat waves at Karachi. As, 3 or 4d.

Land breeze at Calcutta (Alipore). As. 10 or 1s,

Inter-diurnal variations of pressure and temperature in the upper atmosphere over North India, As. 14 or 1s. 34,
An analysis of the hourly rainfall records at Poona. As, 140r 1s. 3d.

Some noteworthy features shown by soundings made in the field of a depression originating in the north Bay
of Bengal during the southwest monsoon season in India. As. 14 or 1s. 3d.

The chronometric Radiosonde of the India Meteorological Departmment, Rs, 1-12 or 2s. 64.

The Fan-type Radio meteorograph of the India Metearological iDepartment. Rs. ‘1-10-or 25, 6d.

A low pressure portable hydrogen generator for Pilot Balloon Observatories. As. 5 or 64.

Diurnal variation of visibility of objects at different altitudes and in different directions during the cold season
at Poona and its neighbourhood. As. 12 or 15,

A comparison of Cherat surface observations of temperature and humidity at 0800 Hrs. L. T. with acroplane
observations over the Peshawar plain at the same level As. 6 or 7d.

Inversion and isothermal layers in the free atmosphere over south India. As. 14 or 15. 3d.

On microseisms recorded in India and Ceylon. Re. 1-4 or2s.
The sea breeze and diurnal variation of winds at Karachi. As. 9 or 104,
Microseisms and disturbed weather. Rs.*1-8 or 2s. 34.

The correlation of normal climatic elements in India with Latitude, Longitude and Elevation. Part I-——Mean
daily temperature. Rs. 2-2 or 3s. 6d.

The correlation of normal climatic elements in India with Latitude, Longitude and Elevation, Part II—Mean
daily range of temperature, Re. 1-2 or 15, 9d.

Low stratus clouds over Bangalore. Rs. 2-8 or 4s.

Fog at Calcutta. As, g or 10d,

The Mekran earthquake of the 28th November 1945. As. 10 or 1s.

Frequency of micropulsations and their variation at Bombay. Re. 1 or 1s. 6d.

Computation of winds in the atmosphere in low latitudes—Part I—Stationary Pressure System. As. 6 or 74.

Computation of winds in the atmosphere in low latitudes—Part IT—~Moving Pressure System. Re. 1 or 15. 64.

Earthquakes in India and neighbourhood. Rs. 1~14 or 25, ¢d.
Aviation weather risks at Delhi. Re. 1 or 1s. 64d.

The I%"Iormal monthly contours corresponding to’the ‘850 nib. and 700 mb. isobaric surfaces over India,
s. § or 8s.

A stéxdy of the distribution of rdinfall in the Peniinsula asociated with some pre-monsoon storms. Rs. 3-14 or
s. 3d. .

A portable ground equipment for the F~Type radiosonde. Re. 1 or 15, 6d,

Calibration equipment for F-type radio meteorographs. Rs. 3-2 or 5.
Discussion on a method of predicting night minimum temperature in winter, Re, 1-2 or 1s. 9d.
(This series ends with Vol. XI. No. 135.)

VII. TECHNICAL NOTES.— '
No. 1. Notes on forecasting weather in India (1944).

No. a. Ice accretion in India<(2943):*
No. 3. The.climate of air layers near the ground at Poona, Part, I (1943).*
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No.
No.

No.
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© N O R

No. 10.
No. 1I1.
No. 12.
No. 13.
No. 14.

No. 15.
No. 16.
No. 17.

No. 18.
No. 1g.
No. 20.
No. 21

No. 23.
No. 24.
No. 25.

No. 26.

No. 28

VIII. INDIAN

Vol. I—

Part I.

Part II.

Part

Part

Part VI.

Vol. II—
Part 1.

Part 1I.

Part III.

Part IV.
Part V.

Vol. II—

II1.

I\'A
Part V.

. Pibals in daily forecasting (1943).*
. Height of base and thickaess of low clouds in the north of the Bay of Bengal and neighbouring land regions

(1943).*

. Distance tables for pilot balloon computation. Reprint (1950). Rs. 5-6 or 8s. 64,

. Forecasting in the equatorial zone.

. Reporting convection cells (1944).

. The climate of air layers near the ground at Poona, Part II (1944).

Norwesters of Bengal.

Wet bulb temperatures in India.

Fog, mist and haze at Bangalore. As. 6 or 7d.

Thermodynamic diagrams and some of their uses. Rs. 1-10 or 2s. 74.

Heights of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring land regions.

As. 8 or gd.

Diurnal variation of pressure.
Air masses in India. Rs. 3-8 or 5s. 64.
Low cloud over Coimbatore during January, February and March. As. 4 or 5d.

Frequency distribution of lightning around Colaba, Bombay. As. 4 or 5d.

Forecasting of surface winds. As. 2 or gd.

Quasi-stationary low pressure areas in and near India. As. 2 or 3d.

The climate of the air layers near the ground at Poona. Part III. As. 8 or gd.

. On the utility of observations of barometric tendency for forecasting in India. As. 6 or 7d.
Some features of Madras weather. As, 3 or 4d.

Heights of base and thickness of clouds in the Bay of Bengal. As. 8 or gd.

Origin and structure of winter depressions of north west India. Rs. 3-2 or 53.

On the construction, properties and uses of the tephigram. Rs. 2-14 or 45. 94.

27. Climatology of Trichinopoly Airfield. Rs. 3 or 4s. 6d.
. An elcmentary note on Indian climate. Rs. 1-14 or 2s. 9d.

(This series ends with Technical Note No. 28.)

METEOROLOGICAL MEMOIRS.—

On the winds of Calcutta—An analysis of 10 years’ hourly observations of the windvane and four years’
anemograms.

The meteorology and climate of Yarkand and Kashgar being chiefly a discussion of registerskept hy Dr. J.
Scully in 1874-75.

The diurnal variation of the barometer at Simla. Rs. 3.*

Storms in Bengal during the year 1876 accompanied with increased atmospheric pressure and the apparent
reversal of the normal diurnal oscillation of the barometer.

On the rainfall of Banaras considered in relation to the prevailing winds.

On the diurnal variation of the barometer at Indian stations (Part I): Calcutta and Hazaribagh. Rs. 3.*

Variations of rainfall in Northern India.

Meteorological and hypsometrical observations in western Tibet, recorded by Dr. J. Scully, with a discussion.
Rs. 3.*

The winds of Karachi. Rs. 3.*

Some results of the meteorological observations taken at Allahabad:during the ten years 1870-79.

The diurnal variation of the barometer at Indian stations (Part II) : Goalpara, Patna and Leh. Rs. 3.%*

The meteorology of the North-West Himalayas. Re. 1.*

Account of the southwest monsoon storm of the 18th to the 24th. of September 1878, in the north of the Bay

of Bengal.

List of cycglones on the west coast of India and in the Arabian-Sea up to the end of year 1881. Rs. 2.%

Note on the foregoing list of cyclones and on the Gujarat land cyclone of July r1th to- 13th, 1881.

On the temperature of North-Western India. Rs. 2.%

Account of the southwest monsoon storms of the 8th to the 1gth October 1882, in the Bay of Bengal. Rs. 2.%

Account of the southwest monsoon storms generated in the Bay of Bengal during the years 1877 to 1881. Rs. 2.*

Observations of temperature and humidity at a-height of 40 feet above the ground at Alipore Observatory,
Calcutta. Re. 1.*

Rainfall of India (a full discussion of the rainfall of India and cognate subjects. Normal or average rainfall; anomalous
variations of the rainfall; two appendices). Rs. 8.*

Vol. IV—
Part L.
Part I
Part II1.
Part IV.
Part V.
Part VI.
Part VII.
Part VIII.

Account of the south-west monsoon storm of the 12th to the 17th of May, 1884, in the Bay of Bengal and
at Akyah.

On the diurnal variation of the rainfall at Calcutta.

The meteorological features of the southern part of the Bay of Bengal. Rs. 3.*

The False Point cyclone of September 22nd, 1885. Rs. 2.% .

On the ground temperature observations made at the old observatory, Allahabad. Rs. 1-8.*

List and brief account of the south-west monsoon storms generated in the Bay of Bengal during the years 1882
to 1886. Rs. 3.*

The cyclonic storms of November and December, 1886 in the Bay of Bengal.

The cyclone of the 25th May to the 2nd June 1881, in the Arabian Sea. Rs. 3.*

On temperature and humidity observations made at Allahabad at various heights above the ground. Rs. 1-8.*%

The Arabian Sea cyclone of the 4th to the 13th June, 1887.

On the meteorology and climatology of northern Afghanistan. Rs. 1-8.*

An account of the more important cold weather storms in India during the years 1876 to 18g1. Rs. 3.*
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INDIAN METEOROLOGICAL MEMOIRS.—(contd.)

. Vol. V—. .
The discussion of the hourly observations made at Sibsagar, Goalpara, Patna, Hazaribagh, Dhubri, Roorkee, Allahabad, Parts I—VII, H. F.
Lucknow, Agra, Leh, Deesa, Karachi and Lahore and at Simla. Complete in 10 parts, each part Re. 1.* Blanford. Parts
VIII—X, Sir John
Eliot.
Vol. VI—

Part 1. The relation between sunspots.and weather as shown by meteorological observations taken on board ships in the  W. L. Dalias.
Bay of Bengal during the years 1856 to 1879.
Investigation into the mean temperature, humidity and vapour tension conditions of the Arabian Sea and Ditto.
Persian Gulf, Rs. 2.%
Part II. A preliminary discussion of certain oscillatory changes of pressure of long period and of short period in India.  Sir John Eliot.

Re. 1.*
Part III. The hot winds of northern India.* Ditto.
An accountof a storm developed in equatorial regions.Rs. 2. % W. L. Dalas.
Part IV. Hailstorms in India during the period 1883—189% with a discussion on their distribution. Re. 1.* Sir John Eliot.
Part V. A discussion of the anemographic observations recorded at Simla during the period September 1893 to August Ditto.

1896 and at Darjiling during the period April 1885 to December 18¢6 and an investigation into the general
features of the air movement in the Himalayan mountain area. Re. 1.*

Part VI. A discussion of the anemographic observations recorded at Darjiling during the period May 1885 to May 1896, Ditto.
and an investigation into the general features of the air movement in the Sikkim Himalayas. Re. 1.
Part VII. A discussion of the thunderstorm observations recorded in 1897 at ten selected stations in India. Re. 1.* W. L. Dallas,
Vol. VII—

Hourly observations of pressure, temperature, vapour tension, humidity, cloud, wind direction and velocity of wind taken  Sir John Efiot.
at Trivandrum during the years 1853 to 1864. Complete in 7 parts, each part Rs. 1-8.%

Vol. VIN—
‘Part 1. Hourly meteorological observations recorded at the Agustia observatory during the period from January 1856 Ditto.
to September 1858 and from June to December 1864. Rs. 2.
Part II. Hourly comparative meteorological obscrvations taken at Trivandrum, Vannatheertham (eastern station) Ditto.
Kalliad (western station) and Agustia for the periods 23rd March to 20th April 1857, 20th January to 19th
February 1859, gth September to 8th October 1864 and 2nd to 28th January 1865, also at Cape Comorin
from 23rd September to 13th November 1858 and at Charatha and at Kamala from 2oth January to
19th February 1859. Re. 1.
Vol. IX— o )
The diurnal variation of atmospheric conditions at Chittagong, Cuttack, Jubbulpore, Pachmarhi, Nagpur, Poona, PartI, H. F. Blan
Belgaum, Bellary, Trichinopoly, Rangoon, Aden, Alipore and Jaipur. Complete in g parts, each part Rs, 1-8.* ford. Parts II—VII
Sir  John Eliot.
Part VIII, D
Archibald. Part IX
Sir John Eliot.
Vol. X——
Part I. The discussion of the hourly meteorological ohservations recorded at Trivandrum during the years 1853—1864, Sir John Eliot,
Rs. 3.
Pace  II. The diﬁscussion of the hourly meteorological observations recorded at Agustia during the years 18561858 and Ditto.
1864. Rs. 2.*
Part III. Discussion of the comparative hourly meteorological observations recorded at Trivandrum, Kalliad, Vanna- Ditto.

thecertham and Agustia for the periods 23rd March to 20th April 1857, 20th January to 1gth February 1859,
gth September to Sth October 1864 and 2nd to 28th January 1865, and at Charatha and Kamala from 20th
January to 19th February 1859, Rs, 2.*
Part IV, Plates I to LVII, title-page, table of contents and corrigenda of Volume X. Parts I, IT and YT of the Indian Ditto.
Meteorological Memoirs, Rs, 3.*

Vol, XI1—
Part L Obs%rvations recorded during the solar eclipse of 22nd January 1898 at 154 meteorological stations in India. Ditto.
e 1.*
Part II. A discussion of the observations recorded during the solar eclipse of 22nd January 1898 at 154 Metcorological Ditto,

stations in India. Rs. 3.* .
Part III. Report on cloud observations and measurements in the plains of the “North-Western” Provinces of India during E. G, Hill.
the period December 1898 to March 1g0o. Re. 1.%

Vol. XII—-

Part 1. A discussion on the failure of the southwest monsoon rainsin 18gg. Re, 1.* W, L. Dallas.
Part II. A discussion of the results of the hourly observations recorded at 29 stations in India given in Volumes V, IX  Sir John Eliot.
and X of the Indian Meteorological Memoirs. Rs. 3.*
Part III. Discussion of the results of the hourly observations recorded at 29 stations in India given in Volumes V, IX Ditto.
and X of the Indian Meteorological Memoirs (Final chapter and plates). Rs. 3.*
Part IV, A meteorological history of the seven monsoon seasons 18931 8gg, in relation to the Indian rainfall, Rs. 3.* W, L. Dallas.

Vol. XIH—

Daily normals of maximum temperature, minitoum temperature, 8 am. air pressure reduced to 32° F. and rainfall; and  Sir John Eliot.
five-day means of norral cloud amount, relative bumidity and agqueous vapour pressure at 8 a.m. Rs. 5.*

Vol, XIV--
Monthly and annual rainfall of 457 stations in India to the end of 1900. Rs. 3.* Ditto,
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iNDIAN METEOROLOGICAL MEMOIRS,—(contd.)

Vol. XV~
PartI. Summary and brief discussion of observations of the clouds recorded at six stations in India during the period
1895—1900, Re. 1.*
Part II. Report on cloud observations and measurements at Simla during the period June 1900 to January 1go2. Re. 1.*
Part III. Discussion of monthly mean surface and underground temperatures, deducel from observations taken at
Lahore, Jaipur, Dehra Dun, Allahabad and Calcutta during the years 1880—1901. Re. 1.%

Vol. XVI—
Part I. Monthly means of air-pressure reduced to 32°F. and constant gravity, Lat. 45°. Rs. 3.*
Part I. A preliminary investigation of the more important features of the meteorology of Southern Asia, the Indian
Ocean and neighbouring countries during the period 1892--1902, with appendices. Rs. 3.

Vol. XVII—
Normal monthly and annual means of temperature, pressure, wind, humidity, cloud, rainfall and number of rainy days of
stations in India and neighbouring couniries. Rs. 3.

MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT t.—

Vol. XVIII—

PartI. A discussion of the anemographic observations recorded at Rangoon from June 1878 to October 1901, and at
Chittagong from June 1879 to December 18g6. Rs. 2.*

Part II. A discussion of the anemographic observations recorded at Saugor Island from March 1880 to February 1904,
and at Alipore (Calcutta) from March 1879 to February 1go4. Rs. 2.

Part II1. A discussion of the anemographic observations recorded at Allahabad from September 18go to August 1904 and
at Lucknow from July 1878 to October 18g2. Rs. 2.

Part IV. A discussion of the anemographic observations recorded at Roorkee from September 1879 to August 1904; at
Lahore from June 1889 to May 1g05; and at Mussooree during May to October from 1877 to 1888, Rs. 2.

Vol. XIX—

Parts I and II. A discussion of the anemographic observations recorded at Pachmarhi from September 1883 to April

1887, and at Nagpur from January 1882 to December 1902. Rs. 2.

A discussion of the anemographic observations rccorded at Port Blair from September 1894 to
1904. _

A discussion of the anemographic observations recorded at Dhubri from Novembrr 1889
May 1896. Rs. 1-8. )

A discussion of the anemographic observations recorded at Jubbulpore from May 1889 to April 1900.

A discussion of the anemographic observations recorded at Belgaum from May 1881 to April 19o4.
Rs. 1-8.

Parts VII and VIII. A discussion of the anemographic observations recorded at Deesa from January 1879 to December

Parts Il and 1V,
to

Parts Vand VI.

1904. .
A discussion of the anemographic observations recorded at Karachi from January 1873 to December
1894. Rs. 1-8.*%

Vol. XX—
Part 1. An account of the preparations made for determining the conditions of the upper air in India by means of
Kites. Re. 1.*
Part 11, Kite flights made at Belgaum during the pre-monsoon and monsoon periods in 1916, Re. 1%,
Part IIl.  The Simla seismograms obtained between June 1905 and November 1g08. Rs. 2.%
Part IV. A discussion of types of weather in Madras. Re. 1.*
Part V, A discussion of some of the anemographic observations recorded at Madras. Re. 1.*
Part VI,  Correlation in seasonal variations of climate. (Introduction.) Re. 1.*
Part Vil. Kite flights in India and over the neighbouring sea areas during 1907. Re. 1.*
Part VIII. On the electricity of rain and its origin in thunderstorms. Rs. 3.*
Vol. XXI—
Part I On the meteorological cvidence for supposed changes of climate in India. Rs. 1-8.*
Part II. Correlation in seasonal variations of weather, IT. Rs. 1-8.*
Part III.  Data of heavy rainfall over short periods in India. Re. 1.*
Part IV.  On the rapid calculation of times of moonrise and moonset. As. 8.
Part V. The liability to drought in India as compared with that in other countries. As. 8.%
Part VI.  Potential gradient at Simla. As. 8.
Part VII. The cold weather storms of northern India. As. 8.*
Part VIII. A further study of relationships with Indian monsoon rainfall. As. 8.%
Part IX. Correlation in seasonal variations of weather, ITL. As. 8. .
Part X. Correlation in scasonal variations of weather, I'V, sunspots and rainfall. Rs. 1-8.
Part XI.  Correlation in seasonal variation of weather, V, sunspots and temperature. Re. 1.*
Part XII. Correlation in seasonal variation of weather, VI, sunspots and pressure. Re. 1.
Part XIII. On the Calcutta standard barometer. Re. 1.* . .
Part XIV. Correlation of rainfall and the succeeding crops with special reference to the Punjab. Re. 1.*
Vol. XXII--
Part I, Monthly and annual rainfall normals. Rs. 1-8.
Part II. Monthly and annual normals of number of rainy days. Rs. -8 .
Part III.  Monthly and annual normals of pressure, temperature, rcla}lvc humidity, vapour tension and cloud. Rs. 1-8.*
Part IV.  On winds at ground level and above at nine stations in India. Rs. 2.
Part V. Cloud observations made in India between 1877 and 1914. Re. 1.
Part VI.  On dust-raising winds and descending currents. As. 8.
Part VII.  On dust-raising winds. As. 8.

* Out of print.
t The Indian Meteorological Memoirs are styled by this name from Vol. XVIII.

Sir John iliot.

W. L. Lallas.
R. L. Jones.

Sir John FEliot,
Ditto.

Ditto,

Ditto,
Ditte.
Ditto.

Ditto.

Ditto.

W. A, Harwood.

Ditto.

Ditto.

J. H. Field.

Ditto.
J. Patterson.
R. L. Jones.
Ditto.
Sir Gilbert 1. Waiker.
J. H. Ficld.
Sir George C.
Simpson,

Sir Gilbert T. Walker.

Ditto.
Ditto.
J. H. Field and
S. M. Jacob.

Sir Gilbert T. Walker.

Sir G. C. Simpson.

Sir Gilbert T. Walker
and Rai Bahadur
Hem Raj.

Sir Gilbert T. Walker.

Ditto.
Ditto.
Ditto.
Ditto.
E. P. Harrison.
S. M. Jacob.

Sir Gilbert T, Walker.
Ditto.
Ditto,

J. H. Field.

W. A. Harwood.

E. H. Hankiu,

C. W. B. Normand.
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT.—(ccentd.)

Vol. XXUJI—

Part 1.
Part 11.

Part III.

Part IV.
Part V.

Part VI.
Part VIIL.
Part VIIIL.

Vol. XXIV—

Part 1.
Part II.
Part ITI.
Part TV.
Part V.
Part V1.

Wet bulb temperatures and the thermodynamics of theair. Re. 1.
Correlation in seasonal variations of weather, VI, the local distribution of monsoon rainfall. Re. 1.

Mean monthly character of upper air winds deduced from the flights of pilot balloons at thirteen stations
in India during the period 1910 to i919. Rs. 2. .
The effects of oscillations and of “‘lag”’ on the readings of the Kew pattern barometer. Re. 1.

On clearing and refilling various types of barometer, together with a description of several usual patterns.

Rs. 1-8.
On Indian monsoon rainfall in relation to south American weather, 1875—~1914. Rs. 2.
Monthly and annual normals of rainfall and of rainy days. Rs. 7:12.*
Frequency of heavy rain in India. Rs. 3-14.

On the seat of activity in the upper air. Re. 1.

On errors of observation and upper air relationships. Re. 1.

On exposure of thermometers in India. Rs. 1-8.

Corrclation in scasonal variations of weather, VIII, preliminary study of world weather. Rs. 2.
The free atmosphere in India, introduction, Rs. 1-12.%

The free atmosphere in India, observations with kites and sounding balloons up to 1918, Rs. 1-8.

Parts VII & The fra= atmosphere in India—

VIILL

Part IX.
Part X.
Part XI.

vol. XXV-—
Part 1.
Part 11.
Part ITI.
Part IV.
Part V.
Part VI.
Part V1I.

Part VITL.
Part IX.

Part X.

Vol. XXVI—

Part 1.
Part 1L

Part ITIL.
Part IV.
Part V.
Part VI.
Part VII.
Part VIIL
Part IX.

Part X.

Vol. XXVI—
Part L.
Part 1L
Part 111,

" Part IV.

Part V.
Part VI.

Vol. XXVIN-—
Part I.

" Part L.
Part I1I.

Part IV.

(vii) Heights of clouds and directions of free air movement,*
(viit) Upper air movement in the Indian monsoon and its relation to the general circulation of the
atmosphere. Rs. 1-14.
Correlation in seasonal variations of weather, IX, a further'study of world weather. Rs. 2-12.
Correlation in seasonal variations of weather, X, applications to seasonal forecasting in India. As. 8.
Rainfall types in India in the cold weather period, December to March 1915. As. 4.

Sky illumination at sunrise and sunset. As, 10 or 1s.*

Summary of Indian rainfall for the fiftv years, 1875—1924. Rs. 8 or 135, 6d.

Data of heavy rainfall over short periods in India. Rs. 2-2 or 4s.

Correlation between weather and crops with special reference to Punjab wheat. Re. 1 or 15. 9d.%

Discussion of results of sounding balloon ascents at Agraduring theperiod July 1925—March 1928 and
some allied questions. Rs. 2 or gs. 64.%

‘The wind at Agra and its structure. Rs. 2-14 or 5s.

An analysis of the base line values of autographic instruments. Re. 1-4 or 25.*

The lunar atmospheric tide at Bombay. As. 10 or 1s*

Evaporation and its measurement (First Paper). Rs. 2 or 25, 6d.*

Solar radiation measurements at Poona in1931. As. 12 or 1s. ad.%
3

Registration of earth-current with natural electrodes. Ks. 1-6 or 25, 3d.%
The Indian southwest monsoon and the structure of depressions associated” with it. Rs. 2-10 or 4s. gd.*

On the physical characteristics of fronts during the Indian southwest monsoon. Rs. 1-9 or 2s. gd.*
Discussion of results of sounding balloon ascents at Poona and Fyderabad during thie period October 1928
to December 1931. Rs. 2-8 or 4s5. 6d4.*

Soundings of temperature and humidity in the field of a tropical cyclone and a discussion of its structure.

Rs. 1-6 or 25, 3d.*
Typhoons and Indian weather. Rs. 1-10 or 25. gd.*
Latent instability in the atmosphere revealed by some Indian tephigrams. Rs. 1-8.or 2s. 64.*

Measurcments of the radiation from the Sun and the sky at Poona in 1935. Rs. 1-4 or 25.*
Discussion of results of soundings of temperature and humidity at Jhikargacha (Bengal) in April and May

1929. Rs. 1-8 or 2s5. 3d.*
The general circulation of the atmosphere over India and its neighbourhood. Rs. 10-8 or 16s. 64.*

A study of the duststorms of Agra. Rs. 1-12 or 2s. 64,

Discussion of results of sounding balloon ascents at Madras in the months of June to November 1932—1935.

As. 14 or 15. 3d.
The climate of Sceychelles with special reference to its rainfall. Rs. 1.2 or 15. gd.

Onthe thermal structureof the atmosphere over Agra.Rs. 2 or 3s. (1948).

Monthly and annual normals of rainfall and of rainv days based on records up to 1940. Rs. 8 or 13s. (1949).
A report on the rainfall studies made in connection with the unified development of the Damodar River.

Re. 5-4 or 8s. 3d. (1949).

General characteristics of squalls at Peshawar. Rs. 3-8 or 115. 64, (1950).

The upper winds at 10 kms. and above over India and its neighbourhood. Rs. 23-8 or 36s. (1950).
Rainfall at Peshawar. Rs, 3-6 or 5s5. 64. (1950).

Notes on analysis of weather of India and neighbourhood. Rs. 52 or 8s. (1950).

C. W. B. Normand.
Sir Gilbert T. Walker.

J. M. Field.

E. P. Harrison.
Ditto.

R. C. Mossman,
Sir Gilbert T. Walker.
Ditto.

P. (. Mahalanobis.
Ditto.
J. H. Field.
Sir Gilbert T, Walker.
J. H. Ficld.
W. A. Harwood.
Ditto.

Sir Gilbert T. Walker.

Ditto.
Sir Gilbert T. Walker
and T. C.

Kamesvara Rao.

K. R. Ramanathan.

Departmental.
Ditto.

M. V. Unakar.

K. R. Ramanathan.

Barkat Al.

S. K. Banerji.

S. K. Pramanik.

S. K. Banerji and
H. M. Wadia,

S. S. Kohli.

S. K. Banerji.

K. R. Ramanathan
and
K. P. Ramakrishnan.

N. K. Sur.

K. R. Ramanathan &
K. P. Ramakri-
shnan. .

K. R. Ramanathan.

V. Doraiswary Iyer.
V. V. Sohoni and
(Miss) M. M.
Paranjpe.
P. K. Raman.
G. Chatterjee and
N. K. Sur.
K. R. Ramanathan &
K. P. Ramakrishnan.

B. N. Sreenivasaiah
and N. K. Sur.
N. K. Sur and K. P.
Ramakrishnan.

V. Doraiswamy. Iyer

and K. A, Francis.
R. Ananthakrishnan.
Departmental.
V. Satakopan.

C. Ramaswamy and
K. C. Majumdar.
S. P. Venkiteshwaran.
C. Ramaswamy and
N. Suryanarayana.
S. L. Malurkar.

* QOut of print,
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT.—(contd.)

Vol. XXVIOI—(contd.)

Part V.
Part VI

Vol. XXIX—

Part L
Part II.

Part 1II.
Part IV.

Part V.
Part VI.

Vol. XXX
Part 1.
Part II.
Part III.
Part V.

On the development and structure of monsoon depressions in Tndia. Rs. 2-4 or 35. 9d. (1951).
A study of hourly rainfall at Mingaladon Airport (Burma). Rs. 3-10 o 5s5. 9d. {1951),

An investigation into the variation of the lapse rate of Temnperature in the atmosphere near the ground at
Drigh Road, Karachi. Rs. 2-2 or 3s. 6d.

Discussion of Upper air data obtained from acroplane Meteorological flights over Pushawar and
Quetta during the years 1927-36. Rs. 2-12 or 4s. 64. i

Squalliness of monsoon showers at Juhu (Bombay)}. Rs. 3 or 55 (1952).

Hydrometeorology of Koyna Catchment. Rs. 5-4 or 8s. 3d. {1952).

Equivalent and Equivalent Potential Temperatures. Rs. 7-4 or 115, 64, {1953).
Hydrometeorology of Damodar Catchment, Rs. 13-2 or 23s. 64. (1953).

Rainfall of Madras State with special reference to Tamilnad and Rayalaseema. Rs. g-2 or 55,

Hydrometeorology of Mayurakshi Catchment.  Rs. 3-14 or 6s. 3d.
A study of fifty years’ Rainfall of Mangalore (In press).

A study of fifty years’ Rainfall of Visakhapatnam (In press).

IX. KODAIKANAL OBSERVATORY BULLETINS.—

Nos. 1to VIII, XIII, XIV, XVII, XIX, XXI and XXIIT. Each As. 8.

Nos.

IX to XII, XV, XVIII, XX, XXIT, XXIV to XXXII, XXXVI, XLI, XLII, XLV, LI, LV, LVII to LXII,

LXIV, LXV,LXVIII, LXIX and LXXII.

No.
Nos.

XVI.
XXXIIL, XXXIV, XXXVII, XXXVIII, XL, XLIII, XLVII, XLVIII, L, LII, LIII, LIV, LVI, LVI[, LXII],

LXV, LXVI, LXX, LXXI, LXXIII to LXXV, LXXVIII to LXXXI, LXXXIII to LXXXV, LXXXVIII to

XC, XCII, XCIV, XGV, C, GH to CVII and CX.

No.
Nos.
Nos.

Nos.

No. CI

No.
Nos.
No.

No.

No.
No.
No.
No.

. CIX.
CXI.

. CXVIIL
CXIX.

CXX to CXXV
CXXVI.

XXXV.
XXXIX and XLIX.

XLIV, LXXVI and LXXVIL.
. XLVI.

. LXVIL.

LXXXII.

LXXXVI, LXXXVII, XCIX.
. XCIL

. XCIIL

. XCVI.
. XCVIIL.

. XCVIITI, GVIIL

CXXVII

CXXVIIT.

CXXIX.

CXXX, GCXXXIIto CXXXIV

CXXXI, CXXXVI, CXXXVII CXXXVIII, CXXXIX

Supjplement to No. CXVIIL.
Supplement to No. CXIX.

X. MEMOIRS OF THE KODAIKANAL OBSERVATORY.--

Vol, I—

Part I. The Spectrum of Sunspots. Rs. 1-8.
Part II. Results of prominence observations. Rs. 2.

B. N. Desai.
S. S. Lal.

Mal, Desai and
Sircar.
R. Ananthakrishnan.

P. A. George.

S. K. Pramanik

and K. N. Rao.

K. N. Rao.

S. K. Pramanik and
K. N. Rao.

P. R. Krishna Rao.

S. K. Pramanik
and K. N. Rao.
K. P. Ramakrishnan
and J. Narayanan.
K. P. Ramakrishnan
and J. Narayanan.

G. M. Smith.
J. Evershed.

Sir Gilbert T, Walker.
T. Royds.

T. Royds and
S. Sitarama Ayyar.
J Evershed and
T. Rovds.
A. A. Narayana
Ayyar.
J. Evershed and A, A.
Narayana Ayyar.
J. Evershed and P. R,
Chidambara Iyer.
P. R. Chidambara
Iyer.
A. L. Narayan.
A. S. Rao.
G. V. Krishnaswamy.
M. Salaruddin.
P. R. Chidambara
Iyer.

Departmental.
C. P. S. Menon.
T. Royds and
A. L. Narayan.
T. Royds and
M. Salaruddin.
A. L. Narayan.
A. K. Das.
Departmental.
A. K. Das and
N . Rajewara Rao.
A. K. Das and
K. Setumadhavan.
Departmental.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

J. Evershed.
J- Evershed and
Mary A.Evershed,



10

XI. PUBLICATIONS CONTAINING MAINLY DATA.—
Bombay Magnetic Data—

Magnetic, meteorological and seismological observations made at the Government Observatoty, Bombay—

r Departmental.

1845-97.*
1898-99.  Rs. 5-8.1%
1900~01.  Rs. 4-8.
Magnetic, meteorological, and seismological observations made at the Government Observatorics, Bombay and Alibag—
1902-05.  Rs. 14-10.
1906-10.  Rs. 15-0.
1911-15. Rs. 19-0 '
1916-20.  Rs, 27-8.
1921. Rs. g-12 or 16s.
1922. Rs. 7-6 or 115. od.
1923. Rs. 8-8 or 14s. 3d.
1924. Rs. 6 or 115,
1925, Rs. g-12 or 16s.
1926. Rs. 10-12 or 17s. 6d.
1927. Rs. 10-12 or 175, 6d.
1928. Rs. 14 or 22s. 6d.
1929. Rs. 12 or 19s. 6d.
1930. Rs. 12-4 or 20s.
1931. Rs. 12-6 or 20s.
1932. Rs. 13-14 or 22s. 6d.
1933. Rs. 11 or 18s.
1934. Rs. 11-4 or 175.
1935. Rs. g9-14 or 165, 64.
1936. Rs. 11 or 17s 3d.
1937. Rs. 14-14 or 23s.

Magnetic, meteorological, atmospheric, electric and seismographic observations male at the Government Observatories,

Bombay and Alibag—-

1938. Rs. 9-8 or 15s.
1939. Rs. 14-14 or 23s.
1940.
1941.
1942.
1943 |
1944.
Colaba Magnetic Data. 1846—1905, Part 1. Rs. 15.
Colaba Magnetic Data. 1846—1905, Part II. Rs. 30,

In the Press,

India Weather Review— -

Annual Summaries for the years 1891-—1920 (30 Parts). Each Rs. 2.

1921-22. Each Rs. 11-4.

1923. Rs. 12-8 or 205,

1924. Rs. 8-12 or 14s. 6d.

1925. Rs. 10-2 or 16s. gd.

1926, Rs. 13-12 or 225,
11927, Rs. 10-12 or 17s. 6d.

1928. Parts A to G. A
1929. Introduction and Parts A to F.

1930. Ditto.

1931, Ditto.

1932. Ditto,

1933. Introduction and Parts A to D,

1934. Ditto.

1935. Ditto.

1936h. Ditto.

1937. Ditto.

1938. Introduction and Parts A to C. Each Part priced separately.
1939. Ditto, r
1940. Ditto.

1941, Ditto.

1942. Ditto.

1943. Ditto,

1944. Ditto.

1945. Datto.

1946. Ditto.

1947. Ditto.

1948 Parts A to C (printed) introduction (in Press).
1949 Parts B and C (printed) Part A (in Press) .

1950 Part B (printed) Parts A and G (in Press).

1951 Part B (in press). J

Rainfall Tables—

(i) DailyRainfall of India for the years 18911922 (32 volumes, Rs. g 2 volume). t
Daily Rainfall of India for the years 1923-24, each Rs. 10-12 or 175. 6d.

Daily Rainfall of India for the years 1925—1q50, each volume Rs. 68-8.
Monthly Rainfall of India, 1go1—1922 (22 volumes). Rs. 2 a volume.

Monthly Rainfall of India 1923-24, each volume Rs. 2-8 or 4s. 64.

Monthly Rainfall of India 1925—1950, each volume Rs. 16-g.

(iii) Rainfall of the Bombay Presidency for the years previous to 18g1. Vols. I—VL Rs. 5-12 to Rs. 6-8.

(i)

* Only volumes for 1891, 1892 and 1896 are available, The rest are out of print,
t Volumes for 1891, 1914 to 1924, 1932 to 1937 are out of print.

1 Volumes for 19o2--1906 ;1910 and 1912—1917 are qut of print,

1+ Out of pripr,

N. A. F. Moos.
Ditto.

Departmental,

r Departmental.

Departmental.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
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PUBLICATIONS CONTAINING MAINLY DATA—{contd.)
Memorandum on the rainfall and other Weather conditions of India (Annual),
Monthly Weather Reviews and Reports—
{ n e i :
(\iig Il\égnth}z uggthg gi};f;:s (fngag:sh gfo:[t)ht,éljg:;ry 1891 to December 1920, each As. 12.%
(iii) Monthly Weather Report, each Re. 1 {rom 1948
Weekly Weather Reports—
Weekly Weather Report, pubtished in Poona. Monthly subscription Re 1.
Daily Weather Reports —

India Daily Weatker Report, published in Poona. Monthly subscription Rs. ithout eveni :
Air Report. (Rs. 5 compléte.) Y P 3 without evening chart and Upper

Regional Weather Reports for—

Bombay 1
Calcutta ;
Madras
Nagpur
New Delhi J

Monthly subscription Rs. 2 for each region.

Upper Alr Data—

i) Upper Air Data Parts 1—14 (1928 to 1935) each part priced Rs. 4-4 or 7s.

(i) Upper Air Data Part A (1936-—1943) each issue priced separately. 1944—1946 in Press.
(i) Upper Air Data Part B (1936—1940) each issue priced separately. i

(iv) - . (1941} (in Press).

(v) vs ' (1942 to 1943) Printed.

S eismological Bulletins—

(i) Seismological Bulletins, Quarterly. (1938—1942)

(i) Seismological Bulletins, 1946, 1947 (roneoed; -
1943 January-—March
1943 July—September
1944 January—DMarch

(ilij Seisinological Bulletins, 1948 January and February
1950
1951 onwards

Quarterly.

ﬁ Monthly (roneoed).

XII. SEASONAL FORECASTS.—

} Memorandum on the probable amount of rain and snow in Northwest India in Jaouary, February and March.
(i) Memorandum regarding the probable amount of monsoon rainfall. ’ ’

(ui) Memorandum on the rainfall of June and July and the probable amocunt during August and September,

(iv) Statement of the Rainfall and snowfall of Northwest India in January, February and March.

(v) Statement of actual rainfall in the monsoon season, June to September, ’

XIl. REPORT ON THE ADMINISTRATION OF THE METEOROLOGICAI. DEPARTMENT OF THE
GOVERMMENT OF INDIA (ANNUAL).— )

(i) Annual Report of the Director General of Observatories on the observatories of Kodaikanal, Madras, Bombay and
Alibag, accommpanying their Annual Reports. As. 8. ’

(ii) Report on the administration of the Meteorological Departinent of the Government of India.

(i} Report of the Kodaikanal Observatory 1922—1953.

\

XIV. INDIAN JOURNAL OF METEOROLOGY AND GEOPHYSICS (QUARTERLY).—

Vol. 1—
No. 1. January 1950. Rs. 2-6 or 4s.
No. 2. April 1930. Rs. 2-1 or 3s. 9d. .

No. 3. July 1950. Rs. 2-4 or 3s. ad.
No. 4. October 1g50. Rs. 1-14 or 25. 9.
Vol. 2—

No. 1. January 1951. Rs. 2-6 or 4.
No. 2. April 1951. Rs. 2-4 or 35. 9¢.
No. 3. July 1951. Rs. 2-4 or 3s. 9d.
No. 4. October 1951. Rs. 1-14 or 25 qd.
Vols. 3 and 4—
Rs. 2-8 or 4s. per issue, Annual Subscription. Rs. 10 or 165

Vol. 5—

Departmental.,

Dito.
Ditto.

Ditto.

Ditto.

Departmental.
Ditto.
Ditta,

Ditto.

Ditto.

Ditto.

> Departmental.

Annual subscription Rs. 12. Price per copy Rs. 3 or 5 sh.

* Some issues are out of print.

GIPN—S1—18DDG.Ob. Poona—22-6-55—330
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